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INTRODUCTIOK 

In 1983, the Ontario Ministry of the Environment carried out the 
first phase of the In~Plsce Pollutants Progran. The studies 
associated with this phase of the program were designed to obtain 
inforiTjation on the physical and chemical characteristics of 
surficicl sediment and the levels of contaminants in representative 
species of benthic invertebrates in selected areas of the Great 
Lakes . 

This report, Volume h, contains the raw data obtained from the 
field and laboratory studies carried out during the 19E3 Ir-Place 
Pollutants Prograin. Companion voluines provide the following: 

Volume I - A Program Overview 

(March, 1987} 

Volume n - Backgroufid and Theoretical Concepts 
(March, 19£7) 

Volume III - Phase 1 Studies 
(October, 19£7) 

Subsequent phases of the In-Place Pollutants Program will be 
reported in other volumes of this series. 

1.0 STUDY LOCATIONS 



During the 19S3 Field Season, £7 stations were sampled from 14 
locations in Lake Ontario and four of the Great Lakes 
Interconnecting channels. The locations and number of stations are 
given in Table 1.1. See Figures 1.1 - 1.12 for station locations. 
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TABLE 1.1 - Phase 1 Study Locations and Number of Stations 





NO. OF 


STUDY LOCATIO'.S 


STATIONS 


LAKE 0'\TAR;D 


1 


Windermere Eesin (in Horr,ilton Harbour) 


5 


Outs ice Hamilton harbour 


5 


HufTiber Bey 


K 


Toronto Harbour 


ID 


Eastern Headland 


5 


Ashbridges Bay 


2 


East Side of the Headland 


4 


Scarborough Bluffs 


3 


Bluffers Park 


2 


Frenchman Bay 


5 


INTERCONNECTING CHANNELS* 




St . Clair River 


g 


Niagara River 




•J 


St. Marys River 


8 


St. Lawrence River (near Wolfe Island) 





* The Detroit River was not included in the Phase 1 studies 
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FIGURE 1.1 : PHASE 1 STUDV AREAS 




FIGURE 1.2 ; STATION LOCATIONS- WINDERMERE BASIN 
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FIGURE 1.3: STATION LOCATIONS- OUTSIDE HAMILTON HARBOUR 
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FIGURE 1.4: STATION LOCATIONS- NUMBER RAY 
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FIGURE 1.6 : STATtON LOCATIONS- TORONTO HARBOUR 
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FIGURE 1.7 : STATION LOCATIONS- SCARBOROUGH BLUFFS 
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FIGURE 1.8 : STATION LOCATIONS- FRENCHMAN BAY 
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FIGURE 1.9 : STATION LOCATIOKS- ST. MARYS RIVER 




FIGURE 1.10 : STATION LOCATIONS- ST. CLAIR RIVEI 
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FIGURE 1.11: STATION LOCATIONS- NIAGARA RIVER 
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FIGURE 1.12 : STATION LOCATIONS- ST. LAWRENCE RIVER 
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Z.Q SEDIMENT CHEKISTRY RESULTS 



2,1 Bulk Analysis 

SeditTient collection was carried out using a 23 err, x 23 cfti, Por.er 
grab sampler. Sample jars were filled with the top 5 cm of 
sediment frorr, the Ponar. pH and Eh readings were taken for each 
sediment saniple in the field with a Corning pH and Eh meter. 
Sediment samples were kept at 4°C and submitted to the MOE Rexdale 
laboratory for bulk chetnical analyses on the entire sedimient 
matrix. The bulk chemical analyses included loss on ignition, 
total Kjeldahl nitrogen, total organic carbon, total phosphorus, 
chromiuir, iron, manganese, mercury, cadmium, zinc, copper, lead, 
arsenic and solvent extractables (oil and grease) (Tatle 2.1) and 
PCBs and pesticides (Table 2.2). Analytical procedures are 
summerized below and can be found in detail in OKGE (1983). 

Nutrients 



The analysis of total Kjeldahl nitrogen and total phosphorus was 
carried out simultaneously using a Hot Plate digestion - 
colorimetry method. A sample aliquot is digested or a hot plate 
digester using a highly acidic media. The sample is then 
neutralized in two stages, and then analyzed using phenate- 
hypochlorite colorimetry. 

Trace Metals 



The metals are analyzed using dissolution in aqua-regia (i.e., 
nitric/hydrochloric, 2:1 acid digestion). Concentrations are then 
determined by atomic absorption spectroscopy. 
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Solvent Extractables 

This is a "catch-slT' category which includes petroleum 
hydrocarbons and hydrocarbons of a biogenic origin, such as fats 
and greases. The wet sample is extracted with methylene chloride 
and the results'-t extract evaporated and the residue weighed 
(gravimetric method). 

Total Organic Carbon 

TOC is reported by analysis of total carbon and carbonate. Total 
carbon is determined using a Leco Carbon Analyser which combusts 
the sample in oxygen, oxidizing carbon to CO^ . The CO; is 
collected and then measured by an infrared detector. Carbonate is 
determined by coulometry and this measurement is subtracted froni 
trie total carbon measureinent to give total organic carbon. 

Loss of Weight on Ignition 

LOI provides a rapid estimate of the organic component of the 
sample. Samples are dried, weighed and then heated in a muffle 
furnace at '17S'^C for four hours. The LOI is the weight lost during 
combustion, reported as a per cent of the original (dried) weight. 

2.2 PCBs and Pesticides Analysis 

The sample is extracted with distilled-in-glass acetone and hexane, 
concentrated, cleaned with mercury to remove sulphur compounds and 
the PCB fraction separated from the pesticide fraction by liquid 
chromatography using a Florisil column. The extracts are reduced 
in volume and analyzed using gas chromotography with an electron 
capture detector. The method is detailed in OMOE (1983). 



16 



Ta ble 7.^ - Bulfc Analy f^ is '■'' SetHaeot (U nits ba-.tid on dr y twi ght) 













































































Snlvrnt 






nci.o 


X 


IP 


TKN 


rnc 


Cil 


r.r 


119 


CM 


Fr 


rh 


7n 




A-. 


Mn 


Fy t.r,Trl ahles 




station 


PH 


EH 


LOI 


"g/g 


_'"9/9_ 


""1/3 


_i'3/g 


iJ9/g 


_"'3/g._ 


"9/g,., 


_J'5/9_ 


"a/1 


J"ll3_ 




llf)/9 


_"o/g_ 


"n/g . .. 




l«lin<Jeri»ere 














Basin 






































J0B6 


6,96 


-520 


13.0* 


6.9* 


1.7* 


67.0* 


770.0* 


510.0* 


0.17^ 


1. 10* 


350110* 


330.0* 


1100 


* 


11.50* 


780 


15370* 




20R? 


6.fl? 


-190 


12.0* 


'1.0* 


1.0* 


13.0' 


110.0* 


750,0* 


0.78 


7.10* 


30000* 


200. 0* 


fi50 


* 


11.70* 


6?0 


73170* 




?nnR 


6.S6 


-510 


15.0* 


6.3* 


6.1* 


S-i-O* 


730.0* 


110.0* 


0.33* 


1. 10* 


3 3000* 


300.0* 


1100 


* 


13.00* 


6 70 


77780* 




?0R<» 


6.ft9 


-160 


17.0* 


9.9* 


5.5* 


5^.0* 


no.n* 


900.0* 


0.18* 


9.80* 


38000* 


310,0* 


2800 


+ 


15.10* 


8?0 


71110* 




2090 


6.R7 


-520 


15.0* 


7.7* 


1./* 


fin.o* 


760.0'' 


5'50.0* 


0.35* 


5.80* 


3 30(1(1* 


570.0* 


1 100 


* 


11.70* 


700 


16810* 




Oii tsj (le 






































Hani 1 ton 






































Harbour 






































20% 


?.06 


-125 


3.0 


0.9 


O.R 


11 .0* 


11.0* 


13.0* 


0.06 


0.69 


73000* 


56,0* 


170 


* 


5. 88 


500 


950 




20^/ 


5.18 


+ 80 


1.9 


0.7 


0.1 


3.6 


11.0 


70.0 


0.01 


0.12 


U.OnO* 


73.0 


90 




5.03 


560 


570 




209fl 


1.35 


-135 


2.0 


0.8 


0.5 


5.3 


23,0 


25.0* 


0.02 


0.35 


70000* 


31 .0 


110 


* 


5.32 


770 


580 




2099 


6.72 


-110 


2.2 


0,8 


n.5 


5.5 


23.0 


71.0 


0.16 


0.75 


70000* 


27,0 


91 




5.63 


770 


670 




2T00 


6.01 


-180 


1.8 


0,9 


1.? 


15. n* 


n.n* 


11.0* 


0.08 


0.69 


71000* 


55.0* 


170 


* 


7.75 


fi50 


156n* 




Humhpr Bay 






































2113 


7.73 


-120 


5.7 


1,3* 


1 .6 


- 


i20.n* 


90.0* 


0,70 


3.70* 


33000* 


170.0* 


300 


^ 


6.66 


570 


1810* 


t— ■ 


2115 


7.36 


-130 


12,0* 


5.7* 


1.1* 


- 


710.0* 


150.0* 


0.?1* 


18.00* 


37000* 


160.0* 


870 


* 


6.00 


510 


11330* 


p 


211B 


7.91 


-110 


1.1 


1,2* 


1 .1 


- 


?0.0* 


93.0* 


0.27 


3.70* 


77000* 


98.f)» 


no 


* 


1.7 7 


150 


1110 




23.10 


6.17 


- 75 


3,3 


1.8* 


1.1 


17.0* 


17. n* 


r7.o* 


0.11 


2.90* 


16000* 


61.' ' 


170 


* 


1.7? 


780 


2900* 




2331 


6.78 


-100 


6,1* 


3.0* 


2.3* 


25.0* 


130.0* 


230.0* 


0.78 


9.00* 


78000* 


190.0* 


500 


* 


8.13* 


500 


1150* 




23 31 


6. "5 


-155 


3.8 


2,7* 


1.7 


11,0* 


39.0* 


60.0* 


0.05 


2.10* 


71000* 


65.0* 


160 


* 


3.83 


500 


1530* 




2335 


6.Bg 


-125 


5.1 


2.5* 


1 .9 


27.0* 


88.0* 


180,0* 


0.76 


5.00* 


76000* 


170.0* 


■>•}(> 


« 


6.68 


'160 


3550* 




2336 


7.27 


- 65 


1.7 


1.0* 


1 .1 


13.0* 


16. n* 


18.0* 


0.08 


1.70* 


73000* 


60.0* 


120 


« 


1.91 


170 


930 




233? 


7.32 


♦ 20 


6.0* 


0.9 


1.2 


15.0* 


16.0* 


n.o* 


0.11 


0.93 


71000* 


53.0* 


170 


* 


7.51 


150 


880 




2339 


6.91 


* 10 


1.1 


0.1 


0.3 


3.0 


1.1 


17.0 


0.02 


<0.30 


5100 


18.0 


ij 




1.50 


170 


5f.O 




23'iO 


7.11 


*175 


5.3 


1.0* 


1 .1 


16.0* 


67.0* 


89.0* 


0.70 


7.70* 


77000* 


130.0* 


190 


* 


5.'>1 


100 


19fiO* 




236? 


6.?? 


+ 26 


1.0 


0.8 


0.3 


2.S 


180.0* 


51.0* 


0.02 


1.70* 


5300 


11.0 


27 




1.15 


120 


510 




?3fia 


6.57 


- 75 


6.7* 


1.1* 


1.0* 


31 .0* 


100.0* 


710.0* 


0.S3* 


8 . 50* 


71000* 


100.0* 


IIP 


* 


1.79 


510 


8880* 




ysfi-j 


6.65 


-150 


3.2 


1.7* 


1.1 


17.0* 


■■i5 . 0* 


95.0* 


0.11 


3.60* 


17000* 


100. 0* 


"10 


■* 


7.65 


360 


7510* 




2 3ro 


7.12 


-135 


7.2* 


1.1* 


3.5* 


- 


160.0* 


370.0' 


0.16* 


i3.no* 


77nrir)* 


1'in.o* 


630 


* 


3.12 


180 


6510* 




2J?1 


7.12 


-100 


3.8 


1.3* 


1.2 


- 


51.0* 


80.0* 


0.09 


7.10* 


71000* 


130,0* 


710 


* 


3.65 


510 


3500* 




MOE CtiidPl 


nes 




6.0 


1,0 


_7^0 


10.0** 


_ 25^0 


75.0 


n.30 


1 . 00 


100OO 


_50^0_ 


_iqo^ 




8.00 


- 


1500 



* tqunls or exceeds MOE Guidelines for open watr-r Oispos.il of Ornrttjofl H-Tiprial 

- No data 
** Inter in Gufdel ln«> 
< Lowor than detection limit 



w 



TahiP ?.1 (Cont'd.) - milk An. ily sts of Serf imnnt. (Units hasi-d on_drv_v»<'inhM 































— ^^ 






Sni vnnt 






FIELD 


% 


TP 


TKN 


roc 


Cll 


Cr 


Hq 


Cri 


Fo 


rti 


Zn 




As 


Mn 


Fxtrar tables 


Station 


PH 


FH 


LOI 


"9/9 


^^.3/3_ 


mg/g 


"9/1 


"9/9 


_-"5/9_ 


_i'9/g_ 


'"j/9 


W/ct 


tm/< 


}_ 


i'9/g 


j'i/9:_ 


ijrj/g 


loronto 


















— .Jr_. 




Harbour 




































13'(6 S 


6.60 


-110 


5.5 


1.7* 


1.3 


39.0* 


86.0* 


5 7.0* 


2.10* 


3.90* 


17000* 


1160. n* 


310 


* 


5.17 


300 


7110* 


135? IH 


6.81 


-125 


11.0* 


1.8* 


2.7* 


31.0* 


110.0* 


130.0* 


0.70 


5.00* 


31000* 


2/0.0* 


'120 


* 


9.011* 


570 


5570* 


1S5'* S 


6.80 


♦ 25 


6.6* 


2.3'-' 


2.3* 


30.0* 


no.n'' 


170.0* 


o.f.n-' 


'1.70* 


76000* 


300.0* 


370 


« 


7.06 


'(60 


7960* 


nr>7 III 


6.76 


- 22 


6.7* 


2.2* 


2.3* 


71.0* 


99.0* 


130.0* 


. '1 3 * 


5. '10* 


3innn* 


710. n* 


'100 


* 


9.81* 


510 


'1710* 


13fi7 S 


7.m 


*700 


5,2 


1.9-^ 


1.9 


2';.o* 


79. 0-' 


RI.O* 


n. !8 


3. '10* 


?Ronn* 


7'i0.0* 


no 


* 


5.11 


510 


1080* 


13f.^ IH 


6.92 


-150 


B.'t* 


1.5' 


l.R 


7').0* 


95. ""^ 


1 10.0* 


r'.77 


'1.30* 


Tfinoo* 


280.0* 


3 70 


4 


8.10* 


570 


'1000* 


1.3fifi III 


6.95 


-150 


9.3* 


1.3* 


1.3 


.30 . 0* 


llO.n* 


170.0* 


r. 10* 


5. '10* 


31000* 


780.0* 


380 


4 


9.70* 


500 


'1100* 


13?1 IH 


6.76 


- 20 


5.8 


1,9- 


2.T* 


25.0* 


71 .0* 


87.0* 


0.70 


3.60* 


?<iono* 


770.0* 


370 


.* 


6.5a 


510 


7610* 


1375 S 


6.76 


-120 


1.7 


1.7* 


1.8 


23.(1* 


5').n" 


<l'l,0* 


0.15 


1 . 70''' 


21000" 


160.0* 


720 


* 


3.51 


'150 


7710* 


13 79 S 


6.76 


-135 


9.'l* 


1.8* 


3.3* 


37.0* 


76.')' 


'19.0* 


0.70 


1 . 10* 


33000* 


210.0* 


790 


* 


3.70 


650 


97 70* 


(S=bont slip 


, lll=inner Toror 


ito Harbniir 


) 




























Eastern 




































Heacji.ind 




































~ 2108 


7.2<l 


- 70 


0.9 


0.6 


0.3 


- 


11.0 


I'l.O 


0.06 


0.62 


9600 


70.0 


52 




1.31 


710 


610 


, Z28«i 


7.19 


-200 


6.8* 


1.3* 


1.6 


- 


71.0* 


71.0* 


0.79 


7.70* 


33000* 


1?0.0* 


730 


* 


11.69* 


'150 


2310* 


M ^^ 


7.53 


-120 


2.1 


D.R 


0.7 


~ 


27.0* 


35.0* 


0.11 


0.70* 


21000* 


61.0* 


81 




2.86 


370 


3330* 


So J277 


7.27 


-200 


3.7 


0.9 


1.2 


- 


52.0* 


6?.0* 


n.18 


1.60* 


7r,ooo'' 


110.0* 


170 


* 


5.68 


370 


7150* 


, 2373 


7.75 


- 90 


2.6 


0.9 


0.7 


- 


31.0* 


50.0* 


0.72 


2.60* 


1,8000* 


56.0* 


110 


* 


3. '16 


390 


1 230 


Ashbridges 




































Bay 




































203<» 


6.78 


-190 


9.3* 


1 .'1* 


7.7* 


50.0* 


720. 0* 


180.0* 


0.70* 


'1.80* 


7'I000* 


560.0* 


510 


^r 


5.68 


TiO 


13710* 


2036 


6.90 


- 19 


0.5 


0.8 


0.2 


2.5 


17.0 


38.0* 


0.03 


0, 'in 


5800 


67.0* 


61 




1.18 


ITO 


no 


East Side 




































Of the 




































Headland 




































2038 


6.08 





1.0 


1.3* 


O.*! 


7.5 


16.0 


'11 .0* 


0.0? 


0.17 


17000* 


76,0 


61 




1.17 


730 


930 


2101 


6.9(t 


-115 


0.6 


0.6 


0.2 


0.0 


'1.5 


7.6 


0.01 


<0.70 


'1700 


■■i.O 


15 




0.93 


170 


8 70 


2102 


5.6<l 


*iilO 


0.6 


0.6 


0.7 


7.6 


(J. 5 


9.0 


0.07 


0.?0 


7 'too 


6.0 


17 




1.50 


770 


1360 


2103 


7.28 


*310 


0.3 


O.fl 


(1.7 


0.1 


3./ 


8.1 


0.01 


<0.?0 


0900 


3.0 


11 




0.85 


TIO 


'160 


Scarborough 




































nluffs "" 




































20SI 


7 .nn 


♦ 320 


2.6 


2.1* 


0.2 


0.1 


<2.0 


I'l.O 


0.01 


0.30 


15000* 


3.7 


18 




1.77 


7/0 


710 


20&2 


7. '11 


* 70 


1.5 


1.T* 


0.6 


T.O 


12.0 


77.0 


0.0? 


0.30 


n.non* 


1 1 .0 


'CI 




2.07 


3 30 


360 


70fl') 


7.29 


*315 


0.5 


0,7 


0.3 


3.0 


5.7 


13.0 


0.01 


0.68 


8100 


'.,5 


71 




7.79 


750 


180 


Bluffers Pari 


7.15 


- 75 


3.') 


1.2* 


0.9 


10.0* 


23.0 


36.0* 


o.o--, 


o.nn 


2 3000' 


6r..o* 


83 




5.R9 


'170 




20R3 


870 


70 R') 


7.11 


- 70 


1.8 


1.0* 


0.6 


7.8 


17.0 


21.0 


0.02 


0.30 


16000* 


?r-.0 


13 


'- 


7.71 


360 


180 


MOF GiildHmes 




6^0 


1.0 


_7^0 


10.0** 


75.0 


25.0 


0.30 


i.no 


10000 


nn.n 


ion 


8.00 




1500 



* fqitals nr pyceeffs HOE (;>iittp| (rio<, 
< ! fi*nr than fiptftti'm liiiit 



Mr> H n ? .1 



Table 2.1 (Co nt'd. ) - Btl U Ann ly sis of Sprtimfrnt (tlniJsba^.f!d_on dry weight ) 



— 


-^ — ' 


A, 


j' -, 


—^- ^'— 


" 


.... 


" 
























































SnI vfnt 






riMD 


% 


in 


fKN 


inc 


Cii 


Cr 


m 


r.!i 


fo 


Pb 


70 




As 


Mn 


[ yl r-irt fthlni 


station 


PH 


Ell 


1.0! 


"'7/g 


_"9/.3_ 


"g/5_ 


j»g/g 


|«g/.!i _ 


_}i<J/t ... 


_il7/q 


119/9 


.'"»/9 


^a/o^ 





llO/q _ 


nrr/1 


■n/o 


[ rpnchman fl: 


iy 










?091 " 


6.67 


- 85 


lU.O* 


0.7 


5,7* 


51 .0* 


37.0* 


75.0* 


. 09 


sn . 00 * 


15000* 


'11.0 


71 




7.60 


500 


18 30' 


?092 


ft. 99 


-125 


19,0* 


1.1* 


'1.1'' 


'A.n" 


(11 . ■ 


'ii.O** 


O.Of, 


1.70''- 


76000* 


76.0* 


I'lO 


* 


16. lO" 


no 


if.no'- 


2093 


7.57 


-no 


5.7 


0.6 


o.n 


in.o* 


15.0 


16.0 


0.07 


0,53 


mono* 


73.0 


56 




3.11 


750 


810 


2091 


7.07 


- 80 


70.0* 


1.0* 


5 , n^ 


7'i.o* 


76.0' 


33.0* 


. n^. 


O.n 


77000* 


53.0* 


170 


* 


6.'>8 


130 


7B10* 


2095 


7. OS 


-110 


?9.0* 


1.0* 


5.9* 


R7.0* 


.1 a . n ■■ 


37.0'' 


O.Of. 


0.fl9 


7 1000* 


72.0* 


130 


* 


8.71* 


610 


7 760^ 


St. Clair 




































Ri vpr 




































0017 


6.9') 


- 60 


1.S 


0.2 


0.5 


- 


20.0 


16.0 


?.?')* 


O.'IO 


11000* 


'I't.O 


67 




3.10 


710 


1350 


00 3'( 


6.65 


-T50 


2.0 


0.3 


0.') 


- 


15.0 


11 .0 


1.50* 


0.75 


onoo 


?'1.5 


'13 




1,07 


170 


910 


00(i« 


6.92 


-?00 


2.5 


0.3 


0.9 


- 


16.0 


16.0 


O.ON 


0.'I5 


nooo* 


11.5 


56 




7.9R 


270 


890 


OOf.^ 


6.66 


-175 


2.0 


0.2 


O.S 


~ 


17.5 


I'l ,0 


0.17 


0.15 


9900 


8.5 


'18 




.3.31 


IflO 


1060 


OOfiA 


6.75 


-160 


7.0 


0.2 


0.5 


- 


8.5 


17.0 


0,07 


0.30 


HI on 


7.5 


37 




1.16 


180 


170 


0067 


7.13 


+ 230 


1.5 


0.1 


<0.1 


- 


5.0 


fl.fl 


<0.01 


<0.70 


5 300 


6.0 


70 




5.07 


160 


3'.0 


oof,n 


7.01 


-710 


2.6 


0.3 


0.5 


- 


n.o 


11.0 


0. 1'l* 


0.30 


RflOO 


70.0 


'I'l 




2.66 


190 


930 


, 0069 


6.16 


-170 


6.9* 


0.1 


1.0 


- 


33,0'" 


16.0 


O.Ti'- 


l.fO* 


10000" 


lon.o* 


1^0 


ft 


7.72 


'130 


5130* 


Niajnra 




































U5 R i ver 




































1 " oin 


6.5't 


-150 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 




- 


- 


- 


0126 


7.02 


-110 


1.7 


0.6 


0.6 


- 


15.0 


19.0 


O.O't 


0.30 


1 3ono* 


15.0 


82 




2.70 


750 


lORO 


0177 


6.88 


-3')0 


0.7 


0.5 


0.3 


7.1 


5'i.0"' 


32 . 0* 


0.91* 


1.70* 


I'lnnn* 


26.0 


100 


* 


0.57 


- 


- 


01ii« 


7.20 


♦ 85 


- 


0.6 


1 .1 


11 .0* 


17.0 


20.0 


0.07 


0.'l5 


mono* 


16.0 


n2 




3.75 


- 


- 


015^ 


6.70 


+ 20 


'1.2 


0.8 


1 .0 


- 


38.0'- 


ll . 0* 


1 .00* 


I.'IO* 


1^,000* 


51.0* 


730 


* 


3. '10 


7')0 


1850* 


0157 


6.35 


-260 


B.n* 


0.7 


1 .0 


- 


3?.t)'- 


17.0* 


1 .50* 


1 .50* 


Tf,r)"n* 


67.0* 


330 


* 


5.70 


730 


7130* 


0160 


6.73 


-120 


1.3 


0.7 


o.'l 


- 


10.0 


10.0 


7.00-'' 


0.65 


9'I00 


I't.O 


no 


* 


1.30 


105 


3060* 


018J 


6.75 


-370 


15.0* 


n.6 


o.a 


- 


57.0' 


77.0 


0.77 


1 .?"* 


73onn* 


50.0* 


710 


* 


5.30 


300 


7360* 


OIR'I 


6.59 


-'180 


2.3 


0.6 


0.7 


- 


10.0 


15.0 


0.01 


0.7^' 


9100 


10.0 


16 




1.60 


790 


7 70 


St. Marys 




































R^ryer 




































oon'i 


6.35 


-100 


3.« 


0.5 


1.0 


- 


17.0 


75,0'' 


0.05 


0.00 


IflOOO* 


17,0 


70 




- 


200 


2130* 


0OH5 


6.50 


♦ 160 


3.7 


0.1 


1.3 


- 


13.0 


7 7.0* 


0.06 


0,00 


17000* 


28.0 


76 




- 


190 


910 


00<i6 


5.87 


-lao 


16.0* 


1.2* 


3.8* 


- 


97.0* 


7 7.0* 


0.1V> 


0.65 


51000* 


130,0* 


no 


* 


- 


800 


11910* 


00'17 


6.39 


-100 


8,fl* 


O.S 


3.7* 


- 


56.0* 


5'1.0* 


0..10* 


0.50 


3'l000* 


75.0* 


2 70 


* 


- 


390 


5730* 


00'»8 


6.1 'I 


- 80 


15,0* 


0.7 


7.6* 


- 


96.0" 


86.0* 


0.31* 


1.30* 


■,'iOOO* 


370.0* 


510 


* 


- 


850 


77180* 


00'i9 


7.60 


-280 


11 .0* 


0.7 


0.5 


- 


n.o 


51.0* 


0.06 


0.00 


(10000* 


51.0* 


300 


* 


- 


1500 


75 70* 


0050 


7.')') 


- 15 


O.'l 


0.2 


0.2 


- 


3,5 


8.7 


<0.01 


0.00 


7100 


<5.0 


19 




- 


88 


160 


0051 


7.15 


♦ 95 


1.3 


0.2 


0.1 


- 


3.7 


n.o 


<-o.ov 


0.00 


7'ino 


5.5 


77 




- 


nn 


780 


MOE Guide) i 


nes 




6.0 


1.0 


7.n__ 


10.0** 


_25,0_ 


75.0 


0.10 


1.00 


10000 


50.0 


100 




n.oo 


- 


1500 



* Tfiuals or excepds mof GuirtpllnPR 
< lower than defection limit 



- No dni.a 
** lotPr im niii'f'I utr> 



o 

CM 



0*>^l 



uo*u 



001 



0-05 



uoyui 



oy I 



OfO 



Ca*" 



i}-^z ♦*o'oi 



O'l; 



^auiLupjno 30:1 SpU33xa ju sibfiLj 






01 



0-9 



saui lapjno jOH 



OBli 






on 

Oil 
0/ I 

01 1 






ov<: 
(J/iJn~ 



III 

01 



0/ 



u SI 

O'll 
O'Ul 
W ci 



6/6n 
(111 



,(iOOVl 

s^OOUUl 
vUOO^l 






Ol'0> 

ot ■o> 
oru- 
^iro 

01 '0> 



6/1.11 



MU"0 
lO'Q 



'fi/Cti' 

lilt 



i.i 

Mi 

u 

U 



U' (jL 



6'U 



6^/lJn C/6ti ii/tia C/fiH 

jj "a aoi mi 



9'0 
t|-0 

ro 
yo 

6-0 



T;7c«r 



9' ft 
I'O 



101 



QVi- 
021- 
Oll- 
O/li- 

oou 



lit 

Si 
NO 



H3 HJ 

0131 J 



OyEO 
6^10 

i(<ii:o 

/<Jf0 

9^to_ 

J<»AltJ 






( jUlJ rSiTTiJi) uu pauifq sijun) luautipj-j ju ojs/fii.u-. )|jnij 



»tq«i 



I a htf! ?.Z - Fosticldrs ftna l y<;is of S sd i "irjn t 



Aldrin 



A-Btl(;-llcxa- M-fillC lti->ya- 
Chlororyclo r.hloracyr.ln 
Hpxanr Hexan<* 



d ry wfi i gh t. , ng/g J 

C-lllir. tifva- alpha 

r.hlorocyr. In chlnrrt.mf 

Hpyans 



Chlfirrlnne 



niplftrin 



WOT 

Mct.hfiyyrhlfir 



rnrtn'.iil Tan 
1 



WinderBpre 
?0fl6 


Basin 

3B5* 


<rl 


20a7 




HBO* 


<\ 


2onfl 




770* 


<1 


ZDfll 




1015* 


'1 


70<)0 




3090* 


<1 


Outside 

HnMi 1 ton Harbnur 




2096 




50* 


<1 


7097 




<?0 


<1 


209B 




<20 


<1 


20<)9 




'15 


<1 


?ino 




<70 


<1 


Himhor 


Bay 






2T13 




135* 


<1 


2115 




235* 


<1 


1 ?y^s 




310* 


<1 


?-iW 




190* 


<1 


^ 7311 




115* 


<1 


1 2331 




30 


<1 


2335 




30 


<1 


2336 




170* 


<1 


2337 




60* 


<1 


2339 




70 


<1 


?3«I0 




300* 


<1 


2367 




35 


<1 


2368 




'15 




2369 




50* 


<1 


2370 




150* 


<1 


2371 




195* 


<1 


Toronto 


Harhour 

1300* 


<1 


13^7 


III 


590* 


<1 


nbn 


S 


350* 


<1 


1337 


IH 


150* 


<1 


136? 


IH 


110* 


<1 


1365 


IH 


115* 


<1 


1366 


IH 


ISO* 


<1 


1371 


IH 


290* 


<1 


13r5 


S 


100* 


<1 


1379 


S 


30 


<1 



<1 
<1 
<1 
<1 
<1 



<1 

<1 
<1 
<t 
<1 

<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 

■el 
<1 
<1 
<1 
<1 
<1 
<1 

■;l 
<l 
<l 
<1 
<1 
<1 
<1 
<1 
<1 
<1 



<1 
<X 
<1 
<1 
<1 



<1 
<1 
<1 

<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 
<1 
<\ 
<^ 
<i 
<i 
<1 
<i 
<i 
<i 



<i 
<i 
<1 
<i 
<1 



<\ 
<i 
<1 
<i 
<1 

<i 
<i 
<1 
<i 
<1 
<1 
<1 
<1 
<i 
<1 
<1 
<1 
«i 
<1 
<i 
<i 

<i 
<i 
<1 
<:1 
■ci 
<1 
<1 
<1 
<1 
<1 



'( 
I't 
75 
15 
75 



<2 
<7 
<7 
<7 
<2 

5 

10 

3 

<7 

5 

2 

<2 

<2 

<2 

<2 

<2 

<2 

10 

'I 

5 

5 

<?. 
<7 
<7 

5 

<7 

<7 

6 

5 

5 

<7 



10 
15 
72 
30 



<7 
<7 
<2 
<2 
<2 

7 

10 

3 

<? 

6 

<2 

<2 

<2 

<7 

<7 

<7 

<7 

10 

5 

6 

6 

<7 

<7 

<? 

5 

<7 

<2 

10 

5 

5 

<7 



6 
10 

r 

6 
7 



4 

3 

<2 

<2 

<2 

<2 
<2 

<2 

2 

T 

<2 

<2 

2 

5 

23 

<2 

5 

<2 

<2 

<2 

<2 

<? 

<z 

<2 
<2 
<7 
8 
<2 
<7 



<S 
<5 
<5 

<5 



<5 

<5 
<5 
<5 
<5 

70 
40 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<5 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 



<7 
•=2 
<? 
<2 
<2 



<2 
<2 
>:2 
<2 
<2 

<2 

<2 
<2 
<2 

3 
<2 
<2 
<2 
<2 

4 
<2 
<2 
<2 
<2 
<2 
<2 

<2 
<2 
<2 
<2 
<2 
<7 
<?. 
<2 
<7 
<7 



|s=hnat. slips, IH=:innfr Toron 
* ffjiials or excPRtts MOf OiJiil>» 



to Hnr^nnr) < 

linos f fu- t>ppn w3t.rr Pispnss) 



Lowfrr Ihan rirl.nction limit 

of Dr nrinnf) M.Tlr^risl (rrtl', 'lO rifj/o) 



Table 2.g (Cont'd.) - Pcstictdas A naly sis of Sc l i mon t (Units base d on d ry weight , n-i /q 1 



rv) 









Endo- 


Fndrir 


Fndnsul fan 


llpptachlor 


Hi'pt firhlfir 


Mirf X 


nvvrhlor- 


nr-oni 


rr-nnn 


rr-nni 


FT nnr 


HiDtnrhlorn- 


Station 






suKan II 




SIllphrltR 


epoxide 






(lano 










hnn/rnn 


wiiKtermcre 


Bas in 
















20(ii 






<1 


H 


n 


<1 


<1 


- 


•-2 


<5 


<5 


61 


<5 


6 


?0Br 






<1 


<H 


<l\ 


<1 


•^1 


<5 


<2 


<5 


5 


31 


5 


3 


20BR 






<fi 


15 


<H 


<1 


<1 


- 


<2 


<5 


IS 


71 


10 


'1 


20B9 






<fl 


<'t 


<n 


<1 


<1 


- 


•:2 


<5 


2^ 


<1 


15 


'1 


JO-TO 






<»i 


«» 


<ll 


<1 


<1 


- 


<7 


<5 


50 


«6 


75 


<1 


Oiits irtf 






























li;imi 1 ! ofi Marhotir 


























?mf, 






<1 


<1 


<l\ 


<1 


<1 


C5 


<2 


<5 


5 


17 


•"> 


1 


?0<17 






<i 


<'« 


'l 


<1 


«rl 


<5 


<? 


<5 


<5 


<1 


<5 


<1 


?n'3S 






<(| 


<i| 


<n 


<1 


<r 


<5 


<2 


<5 


<S 


<1 


--5 


^1 


JOW 






<1 


<'l 


T'l 


<1 


<i 


<^ 


<2 


<5 


<'S 


<1 


10 


'1 


2100 






<«i 


<<l 


<n 


<1 


<1 


<S 


<2 


<S 


<5 


<1 


15 


<1 


Huiibcr 

irn 


5?J! 




<«i 


«l 


IP 


<1 


<i 


<5 


<2 


<5 


10 


<1 


<5 


<1 


2115 






5 


<n 


15 


<1 


<i 


<5 


<2 


<5 


5 


2 


<5 


3 


211B 






<n 


<j| 


60 


<1 


<i 


<:5 


<i 


«;5 


?0 


<1 


<5 


1 


2330 






<n 


<'( 


ell 


<1 


<i 


<5 


<2 


■:5 


<5 


5 


<5 


3 


2331 






<n 


15 


<li 


<1 


<! 


<5 


<2 


<5 


20 


<1 


<5 


<1 


233'( 






<u 


<'l 


«l 


<1 


<i 


<5 


<2 


<5 


<5 


<1 


<5 


<1 


2 as*) 






<i 


<q 


«l 


<1 


<1 


<5 


<Z 


<5 


<5i 


<1 


<5 


<1 


2336 






<'• 


<q 


<'l 


<1 


<i 


<5 


<5 


<5 


<5 


7 


^5 


^1 


2337 






^1 


10 


<y 


<r 


<r 


<5 


<5 


<5 


l-i 


<1 


<5 


<1 


2339 






17 


111 


<'i 


<i 


<^ 


<5 


<5 


<5 


<5 


<1 


<5 


<1 


23'I0 






<'t 


<•> 


■rn 


<i 


<i 


<5 


<5 


<5 


<5 


<1 


<5 


•:1 


2367 






<'» 


<!> 


■:'l 


<i 


<i 


<5 


<2 


<5 


<5 


<1 


<5 


"l 


2368 






<'l 


<k 


"1 


<i 


<i 


<5 


<2 


<5 


<■! 


<1 


<5 


<1 


?3f,<) 






<f( 


<1 


<« 


<i 


<i 


<? 


<5 


<5 


<5 


5 


<5 


<1 


7370 






<5 


<'l 


«J 


<t 


<i 


<5 


<2 


<5 


<S 


'■I 


<5 


3 


2371 






5 


<2 


60 


<i 


<i 


'^5 


<2 


<4 


<5 


<1 


<5 


<1 


Toronln 


_M.i 


■hour 


























1.3<lft 






<'l 


<-'l 


<:'! 


<i 


<i 


<5 


<? 


<5 


4« 


<1 


10 


? 


1352 


IH 




<'( 


<'l 


^'1 


<i 


<t. 


<5 


<2 


<5 


<:5 


<1 


<5 


<1 


1 35'l 


S 




<n 


<'l 


<1 


<i 


<i 


<^ 


<2 


<5 


<5 


5 


<5 


7 


135? 


IH 




<'t 


til 


<1 


<i 


<:1, 


<S 


<? 


<5 


10 


<:l 


30 


<1 


1362 


IH 




<n 


<n 


<*l 


<i 


<1 


<5 


<2 


<5 


<5 


<1 


<rj 


<1 


1365 


tH 




<n 


<ll 


c« 


<i 


<t 


<5 


<2 


<5 


<"j 


<1 


<5 


<1 


1366 


IH 




<ft 


35 


<'( 


<i 


'■1 


<5 


<2 


<S 


20 


<1 


<5 


'■} 


1371 


IH 




<n 


<'l 


<'l 


<i 


<^ 


<5 


<2 


<:5 


5 


<1 


<5 


<3 


1375 


S 




<n 


<'l 


<'l 


<i 


<i 


<5 


<2 


<5 


<'i 


<1 


<5 


<1 


1379 


S 
at 


Uip-i, 


IH = inner 


Toronto 


Harhoiir) 


<i 


<i 


■e^i 


<r2 


<-5 


<'» 


Tl 


■-5 


1 


(S = hr 








< 1 nwrr 


t han 


1rfrTli"n 1 


1 mi t 























Tahle ?.? (Cont'd. )_^P!>Rlj^c^irff«; Analyses of_j;»^rti(Br^nl. (IJnItft baR Bd no d ry wwighl. , ni/g) 






Station 


PCDs 


EflStern Headtand 
210R <:?0 


227T 


100* 


77B0 


220* 


??B't 


270* 


2373 


70* 


A^ihbririges Ray 
703<t 


300* 


2036 


<20 


Fast Side 




of the 




M'^adland 




?tl3fl 


<20 


2101 


<20 


2102 


<20 


2103 


<20 


Scarborough 
Rlurfs 




?OftI 


<20 


20R2 


<20 


70R:i 


<20 


Rlilf fpri 




rnt k 




20B3 


<70 


208') 


<20 


Frenchman Rny 
7091 


<20 


7097 


<2a 


20'>3 


35 


7094 


25 


7095 


25 


St. Cl«ir River 


0017 


45 


OOTt 


*0* 


OOftH 


25 


0065 


30 


0066 


35 


0067 


<20 


0068 


30 


0069 


1«0* 



Aldrin 



<1 
<1 
<1 
<1 

<1 

<1 

<1 



<1 
<1 
<1 
<1 



<1 
<\ 
<1 



<l 
<l 

<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 



A-PHC Hnxa- 


B- 


-RIIC HftXa- 


r.-mic 


Hfixa- 


A- 




n- 




DMnr 




Fndri';iil fan 


Chlnrnryrlo 


rh lornr.yclo 


Chlornryclo 


Ch Inrrt.ine 


rh! 


nrdnnfi 


niel'trin 


Mr* !inyyf 


:htnr 


1 


Hpxano 




Mrxann 


Htiyfinf! 
















<1 




<1 


<t1 




<2 




•:2 


<? 


<5 




<2 


<1 




<1 


<l 




2 




3 


<2 


<5 




<2 


<1 




1 


<» 




3 




5 


<2 


<« 




<7 


<1 




2 


<1 




1 




3 


<? 


<5 




<2 


<1 




<1 


<1 




3 




5 


<7 


5 




<2 


<:l 




<1 


<1 




<2 




<2 


7 


19 




<2 


<;1 




<1 


<1 




<2 




<2 


<7 


<5 




<2 



<1 
<1 
<1 
<1 



<1 
<1 



<1 
<1 

<1 
<1 
<1 
<1 
<1 

<1 
<1 
<} 
<1 
<1 
<1 
<1 
'^1 



«1 

<1 



<1 
<1 
<1 



<1 
<1 

<1 
<f 
<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 



<1 
<1 
<1 
<1 



<1 
<1 
<1 



<1 
<1 

<1 
<1 
<1 
<1 
<1 

<t 
<1 
<1 
<1 
<1 
<1 
<1 
<1 



<2 
<2 
<7 

<2 



--7 
<7 
■;2 



<? 
«-.? 

<2 
<? 

<? 

<2 
<? 
<7 
'? 
<? 
<7 
<2 
<2 



<2 


<2 


<5 


<2 


<2 


<■? 


<2 


<? 


<5 


<2 


<7 


<5 


<2 


<2 


<5 


<2 


<2 


<5 


<2 


<7 


<5 


3 


3 


<5 


<2 


<» 


<5 


<S 


<2 


<5 


<2 


<J? 


<5 


<2 


<2 


<5 


<2 


<7 


<5 


<2 


5 


<5 


<2 


If) 


<5 


<2 


<2 


<5 


<2 


t<* 


<5 


<2 


« 


<5 


<? 


1»l 


<b 


<2 


77 


<5 


<2 


<? 


•!^ 


-•2 


<■* 


'% 



<? 

<2 
<2 
<? 



<2 

<2 
<2 



<2 
<2 

<2 
<2 
<2 
<2 
<2 

■e? 
<7 
<?. 
« 
<2 
<? 
<2 
20 



< LowRT than rintrrtion I tuft 

* Equals or cx'jeeils W T. r.tjjrir>! in"'; (PCni 'lO mj/l) 



-i 



IS5 



Table 2.? 


(Cont'd.) - Pnstiridf 


■•; Analysis of 
Endosul fan 


Srdimrnt I 
llpptachlor 


[Units basnri 
Upptarhlor 


on dry we 
Mi rex 


ight^ ng/g) 
Oxychlor- 


nr-nnr 


rr-DDO 


rr-f)nr 


rn-nDT 






fndo- 


Endr in 


llrrxachloro 


Station 


siilfan 11 


-_. 


sulphalfl 


ppox i de 






dane 










hrn?pnn 


Efislf rn 






















llendland 


























2108 


<t 


<q 


«i 


<1 


<^ 


"£5 


<? 


<5 


<5 


«:i 


<^ 


<\ 


7277 


<'( 


<'i 


<'i 


<1 


<^ 


<5 


<? 


<b 


<5 


<1 


<^ 


<\ 


??B0 


<H 


<it 


<'i 


<1 


<i 


<5 


<t 


<5 


10 


<1 


<10 


7 


?78'1 


<'» 


<'i 


<fi 


<1 


<i 


<5 


<2 


<5 


5 


1 


<fl 


1 


J373 


<u 


<'i 


"1 


<t 


■-1 


<5 


<2 


<5 


5 


<1 


<5 


<:1 


A«;hhrirtges Ray 
























?03n 


<n 


n 


<1 


<1 


'1 


<5 


<2 


<5 


<5 


<t 


<•) 


--1 


J0:!6 


<«( 


<'i 


<'l 


<cl 


<i 


<^ 


<2 


<!i 


<5 


<1 


<'■■> 


<1 


East Side 


























of the 


























Headland 


























?03fl ^ 


<n 


<« 


«i 


<l 


<i 


<5 


<2 


<5 


<5 


<1 


•^5 


<1 


2101 


<q 


<'i 


<ii 


<l 


<i 


•<:5 


<2 


<5 


<5 


<1 


<^ 


<1 


2102 


<'( 


<« 


«i 


<i 


-^1 


<S 


<:2 


<5 


<5 


■el 


<'j 


<T 


2103 


«i 


<'i 


<'i 


<t 


ti 


<5 


<2 


<5 


<5 


<1 


^5 


<1 


Scarborough 
Bluffs 

2081 <« 


•fft 


<n 


<1 


<i 


<5 


<2 


<"V 


«* 


<\. 


<■) 


<T 


2082 


<q 


<ii 


<'* 


<1 


<i 


<5 


<2 


<^ 


<5 


<X. 


<t> 


<1 


20R5 


<() 


<ii 


<'( 


<1 


<i 


<% 


<2 


•fij 


<5 


<f. 


<<> 


<1 


Bluffers 

Park 
20a3 


<') 


<ii 


<H 


<1 


<i 


<5 


«:2 


<5 


<5 


<1 


<5 


<V 


20 SH 


<ii 


<»! 


<H 


<t 


<i 


<5 


<2 


^5 


*5 


<1 


<•> 


<1 


Frenchman 


























Say 

70 «H 


<'i 


<'l 


<1 


<t 


<1 


<5 


<2 


<5 


<5 


<1 


<5 


<1 


70')2 


<i 


<'l 


<'t 


<1 


<i 


<i5 


<;2 


<ri 


<5 


<1 


<5 


-;1 


701? 


<'i 


^l 


<'» 


<1 


<i 


<5 


<2 


'S 


<5 


<t 


<■) 


<1 


209'! 


<i< 


<'l 


«( 


<1 


«M 


<S 


<2 


-•i 


^5 


<1 


<5 


<1 


jog^i 


<i4 


<n 


•;ii 


<1 


<1 


<5 


<2 


<') 


<5 


<1 


<■> 


^1 


St. Clair 


























RivBr 


























0017 


<'( 


f> 


<"i 


<1 


<1 


<5 


<:2 


<^ 


<5 


<1 


<5 


3 '1^1 


003'l 


<n 


<H 


<1 


<1 


<1 


<5 


<2 


(•S 


<5 


1 


<:> 


Vl7 


OOft't 


<'i 


<il 


<'i 


<1 


<t 


<5 


<? 


<5 


<5 


2 


<s 


9 


O06'> 


<n 


<n 


<t> 


<1 


<1 


<5 


<2 


<5 


<S 


1 


<■> 


n 


OOfiS 


<ii 


<'i 


<'t 


<1 


<1 


<5 


<2 


<5 


<•> 


<\ 


<<-, 


17 


0067 


<n 


<'t 


<'i 


<1 


<1 


<5 


<2 


<5 


<•> 


<1 


<■) 


1 


OOfiS 


«» 


<ii 


■r't 


<1 


<1 


-^S 


<2 


<^ 


<•> 


1 


<"> 


IfvO 


0069 


<A 


50 

m limit 


<'i 


<1 


'1 


<■' 


<? 


•"i 


•-•i 


7 


-^■i 


I-, 


< 1 rtWRF 


than dfttpr:tfo 





TaMp 7.? (Cnnt'tl.) - Prslicidps Analy sis of "Ti^^mfntJ^nll s_ti.T-, nrt_nn fl£y_wr ight, , n<}^) 












A-mtC Mexa- 


p-n»c 


ItRKS- 


r.-nitr. Hexfi- 


A- 


r,- 




DHflT 


rndnRtilfan 








Chlorocyr.lo 


Chlnrtinvt^io 


r'.hlnrorydri 


Chlnrdanr 


Cti Inrdari' 


n if! Mr in 


Mnt linvv'hlfir 


1 


Station 


PCP.-s 


Aldrin 


llGxane 


tiexane 


Hr'xan(! 












Niagara 
















River 
























0113 


- 


<1 


<1 


<1 




<2 


<? 


<? 


<J 


<5 


'■2 


0126 


80* 


<1 


<1 


<1 




<2 


<?. 


<?. 


<2 


«5 


<7 


0177 


<20 


<1 


<1 


<1 




<2 


<7 


<? 


c2 


<5 


<2 


01 'la 


<?0 


<1 


<1 


<1 




<1 


<2 


<1 


15 


<5 


'■7 


0156 


355* 


<r1 


<5 


<1 




2 


2 


2 


ia 


<5 


ia 


0157 


275* 


<1 


16 


200 




5 


5 


5 


2t 


32 


31 


0160 


130* 


<1 


612 


W1 




<i 


<2 


<2 


A 


<5 


<2 


01S3 


205* 


<1 


<1 


<1 




3 


<2 


3 


15 


12 


'2 


Olfifl 


50* 


<1 


<t 


<1 




<2 


<2 


<2 


<2 


<5 


<2 


St. Marys 
























River 
bo'l'l 


<20 


<1 


<1 


<1 




<1 


<2 


<2 


■<2 


<5 


<2 


00<l5 


<20 


<1 


<1 


<1 




<1 


<2 


<^? 


<2 


<S 


<2 


OOUfi 


100* 


<1 


<1 


<1 




<1 


<? 


<2 


12 


<5 


<2 


0017 


90* 


<1 


<1 


<1 




<t 


<7. 


<7 


<2 


<5 


':2 


00') 8 


90* 


<1 


<1 


<1 




<1 


<2 


<? 


?2 


22 


<7 


0019 


20 


<1 


<1 


<1 




<1 


<? 


<? 


<? 


17 


<? 


0050 


<?0 


<1 


<1 


<^ 




<1 


<7 


<? 


<2 


<5 


<7 


0051 


<20 


<1 


<1 


<\ 




<1 


<7 


<? 


2 


<5 


<2 


St. Lawrence 
























RJver 
























0356 


<20 


<1 


<1 


<^ 




<1 


<2 


<7 


<2 


<5 


<2 


0357 


40 


<1 


1 


<i 




<1 


<7 


<7 


5 


<5 


<2 


0358 


<20 


<1 


<1 


<i 




<1 


<2 


<3 


<? 


<5 


<2 


0359 


55* 


<1 


<1 


<T 




<1 


<2 


<2 


<? 


<:5 


<2 


0360 


25 


<1 


<1 


<i 




<1 


<2 


<7 


<2 


<5 


<2 



Lower than detection linit 

- No data 

rniial<; or exceeds HOE diidetifiPS (PC.Bs 50 ntj/q) 



Tabl e 7.2 (Cont'd.) - Pcsttri d es Ana lysts of Se(1iii<f-jTt__(»ruts_hasBd n n dr y weig ht. ._ng/g) 



Endo- Fntfrin Fndnsiilfan Hoptarhlnr HrptArhlrtr Kirex nvyrhlnr- or-rfT PP-noD PP-I>nr 

Statio n sulf fi n \\ siilphnte rpoxidn rlinr 



Niagara 




R i vpr 




on3 


'1 


0126 


ca 


0137 


1 


0148 


'1 


0156 


<i> 


015T 


<« 


0160 


«> 


oiaa 


<'t 


01S1 


<'l 


St. Marys 




River 




00«!'l 


<« 


00B5 


<'l 


0&<l« 


<fl 


oour 


<'l 


CT, 00'I9 


<t| 


<'l 


, 00"iO 


<1 


00')? 


■^4 


St. L.iwrcnce 
River 


<n 


03'j7 


<n 


0358 


<u 


0359 


<n 


0360 


<i 



pp-nnT 


Mpx.trhlorn 




brn/nnp 


5 


1 


<5 


T) 


5 


1 


5 


1 


<5 


7 


10 


n 


5 


n 


<') 


*> 



'I 't 1 <2 5 <e2 5 5 1 

<'i <'• <1 <2 <5 <2 <5 <5 <1 

'11 1 <? 5 2 5 ^ 1 

6 1 1 <2 5 ? 5 5 1 

110 <U <1 2 670 c? <5 <5 g 

<'• «» <1 5 too <? <5 10 9 

^1 <'t <i <2 2fir) <2 <5 <5 3 

371 <t <1 <^ <5 <? <<-, ^-j 10 

<'l «• <;f <? <5 <? «-«; <-<5 irl ,5 r, 

<'l <1 <1 <2 <5 <J <5 <^ <1 <5 <1 

<'» <f <1 <2 <5 <2 <5 <^'> <1 <;•) <^1 

5 <1 <1 <?. <5 <? <5 <5 <1 <■> <1 

<'t <t <1 «2 <5 <2 <•) <■> <1 t5 <r 

TO <1 <1 <2 <5 <7 <'■, 77. <^ <5 <1 

I'i 20 <1 <2 <5 <2 <5 H7 <i <5 <i 

<'l <'l <1 <2 <5 <2 <5 <5 <1 <5 <1 

<'< «< <1 <2 <5 <2 <!j -fi <1 <5 <1 

<1 <1 <1 <2 <5 '2 <5 <^ <1 <5 <1 

<1 <1 «1 «2 «5 <7 <5 -^"i >^1 <5 <1 

<'< <1 <1 <2 <5 <? <5 <*"> <1 <5 <1 

<'i <1 <1 <2 <5 ''2 <5 <■> <1 <5 <3 

<4 <1 <1 <7 _ <'i <7 -c^i 5'"j <l <5 <n 

< Lower than dRter.tion limit 



2.3 Sediment Grain Size 

Sediment grain size distribution was determined using both 
the sieve and hydrometer methods. Using the sieve method, 
samples are dispersed in a distilled water and Calgon 
solution and the sand fraction is separated from the silt and 
clay particles by wet sieving through a No. 10 Tyler sieve. 
The silt and clay suspension passing through the sieve is 
retained and then analyzed by Hydrometer analysis. Particles 
remaining on the sieve are dried and then passed through a 
nest of sieves by means of a mechanical shaker. The size 
fractions are weighed and expressed as a percentage cf the 
original sample weight. 

The rerrisining silt and clay particles are dispersed in water 
in a blender and transferred to a sedimentation cylinder. 
The changes in the density of the suspension are measured at 
pre-set times using a calibrated standard hydrometer. Density 
measurements at these times are used to determine the 
concenti^at ion of particles remaining in suspension. 
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Table 2.3 - % SPdimont Grain ^i^e 



Station 



Windprin era 
Basin 





CoarKP 


HRftiiiw Fine 




Coarsp 


Gravel 


Sand 


Sand Sand 


Sand 


Silt 


MOOOum 


fl'>9-50n(in 


5no-?'ini»i« ?r,o-i75i™ 


1?S-fi7ti« 


fi ?-?■». fl5u« 



7. 11 



6-10 



7.55 



Silt cray 



18.5$ 



n.73 



3. OS 


2.0(1 


10.70 


70..1fl 


i:».a9 


ft 





7?. -17 


ftS.Rl 


fl.n>i 


7.fifi 


7.16 


n.',i 


67.10 


iq.(i<i 



00 



.11 



0.<I3 









TO 



.no 





6.57 






7. 





9. 










3'I.SR 

11. 'O 














7. '10 

7^.11 

-3.05 

0.99 




10. T7 



1 


.70 





.72 


7 


.78 







7 


.Of* 







2. 


.22 


7. 


.5ft 


31 


. I'l 


37. 


.7B 


7. 


.87 


9, 


,81 


1, 


,12 


T. 


."^T 


7. 


7? 


n. 


75 







0. 


«t5 


1, 


13 


(1. 


59 



17.99 
1*1.08 
76. 5S 
11 .f.7 
n.67 



1 'I . 3 7 
'1.'I9 
5.72 

18.00 
6.03 

I'l. 06 
7.90 

10. nn 

17.6'l 
1 1 .06 

35. 'II 

8.17 
19.97 

8.78 
10.07 



19.93 
7.311 
8,81 
7.''0 
J.ll 
1.17 



78.60 
7.93 
31.26 
"7.18 
7'1.76 



15.16 

10.06 

15.08 

5.73 

3.85 
17.75 

't.an 

10.21 
8.70 


0.89 
17.37 

'1.70 
10, /'I 

6-77 



15.80 

o.nr 

3.13 

0.78 



0.36 



39 


.61 


12 


.'19 


29 


.90 


'tl 


.79 


56 


.70 


15 


.81 


65 


.51 


59 


.00 


11 


,13 


66 


.69 


51 


,06 


69 


,81 


59 


,09 


58 


.70 


10 


,96 


7 


,00 


67. 


,16 


Il8. 


.96 


59. 


,69 


53. 


.09 


10, 


,16 


'16, 


,10 


17, 


,10 


18. 


.p-l 



57.75 

'18.11 



11. '(0 
'1.82 
6.71 
3.75 

10.37 



11.61 
18.71 
19.38 
15.33 
23.13 
16.99 
17.15 
17.57 
18.38 
3.78 

3.00 
11.18 
15.88 
20.17 
28.59 



11.73 
19. Tl 

in. 37 

16.18 
11.51 
18.11 



III = innf"!" Tnrrrntft llnrhi'irl 



Tat) I e 2.3 - tCont'd.) - X '^ "fl i mon f G rain • =;i7P 



Sta t ton 
Tor onto 
Har bour 
136ft IH 
1371 IK 
1373 S 
13/9 S 
Eastern 



r.rauel 
>1000iiin 



ID 



O.O'I 






o.ir 

0.71 
O.OR 









Kanr) 
999-50011H 





9 




Mpriiitm 


F inP 




Cnarse 






Sand 


Santi 


Sand 


S 1 1 (. 


Silt. 


f.lnv 


bOO-7'^'nim 


2!)0-l?'jtiin 


17rj-f.?um 


f>?-?9.B'Jijm 


?9.eTj-?.63um 


<?.ft3il« 




O.Jfl 


0.S3 


0.S3 


'>f..M 




9 


57 . Ofi 





0.30 


5.19 


n.'ifl 


57.36 


36.67 


9.67 


7.nfi 


11 .98 


c.fifi 


58. 3") 


19.15 








9.10 


11 .u 


Sf) . 1 3 


?'l.60 


?6.')9 


10.09 


lO.f'.l 


5.71 


17. 9S 


3.13 


2.?7 


3.6S 


IS. n 


1.f,9 


37.06 


33.58 


1.57 


2.99 


6. '(6 


^.'tO 


53.01 


?'>.it6 


1.11 


8.62 


7?.'')9 


10. 'i6 


sn.no 


r..37 


l.^jfi 


0.8') 


9.77 


f..n(i 


6'l.37 


17.16 


J.-ifl 


6. '11 


If. .'13 


17.nft 


11 .19 


17.70 


31. ;m 


1R.19 


1 ? . (fi 





I.O'^i 


3.01 








^. 


55 


7. 


00 


0. 


IS 





37 







1 


55 








































2.7(| 





75 



?. 


'1? 


10 


17 


79 


)0 


76 


17 


1 


96 







75 


11 


7 


ni 


9 


10 





95 





11 


10 


31 





35 





3R 



15. 


79 


37. 


fl7 


<t7 


39 


IIR 


70 


36 


17 


7 


59 


17 


17 


1 


67 


70 


5n 


3 


79 





71 


30 


93 


3 


.19 


? 


.70 



10 


76 


15 


5? 


t1 


61 


19 


n5 


5? 


fli 


73 


70 


25 


95 


to 


35 


in 


.35 


7 


.77 


7 


.03 


3? 


.57 


6 


.63 


.3 


.73 



77 


51 





'lO 





5R 







ft 


m 


31 


f.0 


3 


71 


1 


75 


1 


nj 


I'l 


.51 


1 


.13 


(\ 


.03 


13 


.58 


5 


.06 



7 


11 


7 


B? 


7 


Pf! 


3 


39 


1 


01 


31 


71 


7 


27 


n 


ni 


31 


91 


5n 


.36 


57 


.16 


13 


.15 


59 


.11 


56 


.07 



17 


08 





83 


1 


17 


1 


92 





fll 


7 


10 


1 


33 


15 


87 


K. 


17 


11 


59 


17 


.93 


1 


.76 


16 


.51 


37 


.56 



(S = boat slip":, IM = innor Toronto Harbour) 



Table 2. 3 - (Cont' 'I . ) -X SpfliwBnt Grain Si ?e 



C3 



Station 



St. Cla ir 
Riv er 

0017 

OO.TI 

0064 

0065 

0066 

0067 

0068 

0069 

Nia gara 

Riv er 

0113 

01?6 

0177 

01')8 

0156 

015? 

0160 

0in3 

01B1 

St. Mary s 

R iver 

00i<r " 

00') 5 

00 '(6 

00 'I r 

00 '18 

00 '19 

0050 

0051 

St . Lawr f^ice 

R i ver 

0356" 

0357 

0358 

0359 

0360 



GravPl 
>1000iiiii 



1, 



0, 


27 

6, 



*1 

ii'i 

fl5 





Lit 

2.»5 

0.38 





(I 

d 



1 .05 
0.25 



Co.Trsn 

Sanrt 

9'>9-500iim 



17 















7.27 





Mi'itieitn 
Sand 



7.5S 

t.71 

1.*i6 

?,n(i 
V^ . I.! 
I'r.l3 



n , '1 n 
i?.;n 

1.'.5 


■^.57 
3.19 



7. '10 






O.'lO 

in,n«i 
?i.'i'» 



i.m 
'I. in 

1 .no 

1. n 



F tni; 
SBnrt 

y-jO-l?'!!!!!! 



77.1? 

31.1? 
11. f*" 
1/.6'i 

2n."6 
?o,n( 

70.76 
3Z.07 



0.5'l 
3R.og 
17.17 
13.68 

fl.71 
70.19 
'ifi . 96 

7t.(in 



12.00 
6.17 


3.87 

3.07 

32.16 

79.0') 

3ft. B'l 



3.10 

11. 61 

2.15 

22.37 



Sr»n<J 
175-67liiit 



33.15 
11.?'> 
35.17 
37. 9-^ 
3c-.5n 
1 n , '10 

'17.33 
33.77 



7.01 
77.86 
11.57 
29.61 
77.33 
39.81 
37.27 
31.26 



77 


61 


?5 


50 


1 


11 


18 


3? 


7 


61 


76 


67 


71 


51 


7n 


00 


« 


78 


79 


a? 


6 


73 


16 


02 



CnarSR 

Silt 

67-79.B5tll» 



7.53 

9.00 

17.51 

11.31 

6.10 

0,79 

15. If 

5.i; 



7.57 

1 1 . B5 

1.69 

15.09 
71.60 
11.57 
7.37 
12.75 



27.60 

26 , 7 3 

8.69 

70.80 

21, Of 

1.5 7 

1.71 

1 .i7 



29.71 
15.35 

1.1 'I 

9.16 



Sfit 
?9.85-Z.63u« 



15.32 

11. fin 

73.^3 

73. m 

11.18 
2.09 

12. 7B 
6.77 



76.11 
10.76 



6. 
31, 

37. 



69 
51 
')7 



20.39 
5.00 
7.72 



27.19 

35. ?B 

71.05 

17.91 

63.05 

5.10 

5.18 

6.7B 



51.92 
29.83 
63.10 

75. f. 6 



Clay 
<?.63cii« 



7.51 
7.5? 

6 . 58 
1.81 
17.61 
0.S3 
7.85 
1.61 



17.86 
3.13 
1.72 
3,8'l 
5.81 
1.96 
7.93 

12.60 



3.20 

6.37 
13.12 
9.07 
1.79 
16,17 
1.37 
1.37 



5.93 

6.71 

22. 2B 

17.11 



No Data 



2 A Metal Distribution Among the Geochemical Phases of Sediment 

The < 63 ufD fraction of sediment includes very fine sand, silt 
end clay, which is the size range of sediment that is normally 
ingested by benthic macroinvertebrates and often has a higher 
affinity for metals than larger particles (Krantzberg and 
Bailey, 1983). This fraction was subjected to a sequential 
cherricel leaching procedure to determine the geocherrical 
partitioning of the metals. The sequential extraction procedure 
was applied to seven metals; copper, zinc, lead, cadriu^, iron, 
manganese and arsenic (Tables 2.4.1 - 2.4.7). The extraction 
procedure for arsenic vts only appieo at 4C cf the £7 
stations. The geochemical phases (operationaTiy defined^. 
identified in the procedure were: 

IW - interstitial (pore) water 

Fl - cation exchsnceable/weakly adsorbed metal ion 

F2 ~ specifically adsorbed and easily reducible metels 

F3 - organic/sulphide bound metals 

F4 - moderately reducible (Fe/Kr- oxides) metals 

Residual - residual metal 

IW-F4 - potentially available metal 

Suiy - sum of the geochemical phases 

Total - total metal 

This procedure has been developed for the In-Place Pollutants 
Program and is based on information published in the 
literature (Forstner and Wittman, 1981; Jackson et al., 1978; 
Tessier et al ; 1979; Brannon et a2., 1976; Gupta and Chen, 
1975). 

The first step identifies the soluble metals present in the 
interstitial (pore) water (IW), This fraction is considered 
to be readily available to the aquatic biota (Forstner and 
Wittman, 1981). 

The second step identifies the weakly adsorbed fraction of 
metals. This fraction is associated with sediments mainly 
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through physics] adsorption, The metals (which are positively 
charged) attach (non-specif ically) to negatively charged 
surfaces of particles such as clays and organic matter. The 
metals in this phase (Fl) are in equilibrium with the water 
soluble phase (IW) . 

Step three examines the specifically adsorbed (cherrical 
adsorption) and easily reducible fraction (F2). The 
specifically adsorbed metals differ frori these in phase Fl in 
that the association is stronger than electrostatic 
adsorption. The metals form weak bonds with the solids. 
Theoretically, the chemical extractants used in this step also 
dissolve the manganese oxides while having little effect on 
t*"€ iron oxides. Release in the natural environment can be 
triggered under reducing (anaerobic) conditions. 

The fourth step is designed to release the metals associated 
with organic complexes and sulphide compounds (F3). In the 
natural environment metals from sulphides can be released 
under oxidizing conditions (change in redox potential), 
C-cEric rratier can te cec-aQta unier cxici;inc conditions, 
releasing metals (Jackson et ej., 1978). 

The fifth step identifies in part, the metals sorbed to ircr 
ana manganese oxides (F4). These oxides can exist as nodules, 
concretions or coatings on particulates. They are good 
scavengers of metals but are unstable under anaerobic 
conditions (low Eh) (Jackson et al_., 1978). 

The sixth step identifies the residual phase. The metals ir, 
this phase are bound within the crystal lattice of minerals 
and are normally unavailable to biota. 

The additional categories listed in the tables are as follows. 
IW-F4 is the sum of the first 5 phases and represents the 
potentially available metal. Sum is the sum of the six 
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TABLE 2,4.1: Dvstritsut ion of Copper *mong Geochemieal Forms 
<ug/g Dry Weight) 



location 


Stetioi 


11, 


Fl 




F2 


F3 


F4 


Residua'i 


1W-F4 


Slt 


TOtBl 


Uindermcre Basin 


2066 


0.062 


3.22 


< 


0.10 


64.61 


4,58 


38.10 


72.49 


110.59 


103.12 




20£7 


0.020 


4.93 


< 


0.1C 


73.84 


6,16 


11.61 


84.97 


96,58 


94.65 




2088 


0.025 


8.63 


< 


0.10 


145.92 


21.79 


4.80 


176.37 


181.17 


189.3? 




2089 


0.062 


15.14 


< 


0.1G 


165,70 


91.33 


23.11 


272.23 


295.34 


29-. 33 




2O90 


0.062 


10.48 


< 


0.10 


206.05 


33.06 


12.72 


249.65 


262,37 


28>.49 


Outside Hair.i lion 


2096 


0.020 


4.67 


< 


0.10 


42.57 


4.38 


0.71 


51.64 


52.35 


58.43 


Harbour 


2097 


O.CZl 


5.32 


< 


0.10 


15, 5C 


2.88 


0.20 


23.72 


23,92 


25. 5C 




2098 


C.0?0 


3.49 


< 


0,10 


10.43 


2.11 


7.92 


16.05 


23.97 


20.3? 




2099 


D.02O 


2.24 


< 


0.10 


8.26 


2.17 


11.25 


12.69 


23.94 


24.68 




2100 


O.02O 


4.81 


< 


0.10 


27.61 


3.C- 


1.11 


35,51 


36.62 


33.49 


Number Bay 


2113 


0.025 


< 0.10 


< 


0.10 


154.01 


7.33 


23.47 


161.56 


185,03 


149.04 




2115 


< 0.010 


c 0.10 




0.28 


399.74 


27.50 


37.00 


427,63 


464.62 


345.87 




2116 


< 0.010 


t 0.10 


< 


CIO 


150.17 


11.10 


20.20 


161. -E 


161. 6£ 


92. CC 




2530 


0.082 


6.16 


< 


0.10 


17.33 


4.61 


74.51 


28.20 


102.71 


IOC. 73 




2331 


0.0E2 


S.06 


< 


0.10 


97.42 


8.22 


C.8T 


113. 7£ 


114. 5E 


110.9: 




233i 


0.020 


3.B7 


< 


0.10 


23.63 


18.58 


15.80 


46.10 


61.90 


66.09 




2335 


0.185 


4.70 


< 


0,10 


45.75 


3.65 


5.10 


54,29 


55.39 


56. 3y 




2336 


0.020 


2,17 


< 


0.10 


2£.43 


1.36 


15.42 


32.00 


47.42 


49.02 




2337 


0.023 


< 0,10 


< 


0.10 


31.58 


1.4', 


U.31 


33.10 


47.51 


45.92 




2339 


0.020 


* O.IO 


^ 


o.ir 


32.00 


2.40 


5.ir 


34,42 


39.5- 


43.22 




23^0 


0.020 


3.35 


* 


0.10 


<1.42 


2.52 


?.0C 


47.3-1 


55.31 


55. OS 




2367 


0.020 


20.19 


< 


D.10 


57.46 


72. 6i 


19.7s 


150,47 


170.21 


160,87 




236£ 


0.126 


7.22 


< 


0.1P 


101.?: 


11.22 


54.15 


119,77 


173.92 


166.49 




2369 


0.062 


5.80 


< 


O.M 


55.51 


6.23 


31.55 


67.60 


99.19 


96.81 




2370 


0,169 


< O.lu 




C.24 


318.36 


13.44 


22.52 


332.31 


354.82 


237,26 




2371 


< 0,010 


< 0.10 


< 


0.10 


121.33 


7.93 


19.51 


129.47 


148.96 


62.65 


Toronto Harbour 


1346 


0.103 


•: 0.10 


< 


0.10 


54.73 


5.27 


27.52 


60.11 


87.63 


9C.22 




1352 


0.022 


4, ID 


< 


0.10 


69.40 


3.31 


1.43 


76.83 


76,26 


82.32 




1354 


0.020 


< 0.10 


< 


0.10 


29.78 


4.27 


56.80 


34.07 


90.67 


92.23 




1357 


0.082 


3.84 


« 


0.10 


62.83 


4.62 


11.60 


71.3' 


82.97 


80.10 




1362 


0.042 


< 0.10 


< 


0.10 


42.68 


2.51 


27.90 


45.44 


73.34 


73.97 




1345 


0.020 


5.20 


< 


0.10 


54.06 


4.08 


7.71 


63.34 


71.07 


76.86 




1366 


0.020 


6. 38 


< 


0.10 


63.43 


3.62 


1.62 


73.45 


75.07 


72.82 




1371 


0.041 


2.43 


< 


0.1C 


44,64 


2.56 


9.60 


49,67 


59.27 


57.24 




1375 


0.043 


1.95 


< 


0.10 


16.84 


1.00 


27.60 


19.84 


47.44 


5C.9Z 




1379 


0.041 


2.41 


< 


0,10 


27.43 


1.21 


16.34 


31.09 


47.43 


53.17 


East Headland 


210S 


< O.OIO 


0.25 




0.25 


41.71 


5.88 


15.48 


48.11 


63,59 


52,46 




2277 


< 0.010 


0.20 




7.21 


73.11 


7.11 


19.46 


87.65 


107.11 


92.87 




2280 


0.016 


0.24 




0.16 


52.56 


3,69 


15.14 


56.66 


71.80 


40.01 




2284 


0.047 


0.23 




0.23 


97.94 


10.14 


25.07 


108.60 


133.67 


124.76 




2373 


< 0,010 


0.17 




0.17 


50.22 


3.26 


15.15 


53.83 


68. 9£ 


43.54 


Ashbridges Bay 


2034 


0.041 


1.41 


< 


0.10 


65.40 


6.06 


96.92 


72,91 


169.63 


174.25 




2036 


0.041 


9.73 


< 


0.10 


109,80 


32.28 


25.88 


177.73 


177.73 


172.93 



< Lower than detection limit 
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TABLE 2.i,.1 (Cont'd): Oistritx-'t io-i of Copper Among Geochemical Forms 
(ug/9 Dry Weight) 



Locarion 


Station 




1W 


F1 




F2 


F3 


F4 


Residual 


1W-F4 


Sur 


iGTs: 


To-ontc Eastcn 


20lt 




0.041 


0.6« 


< 


0.10 


9.9E 


2.11 


14.89 


12.79 


27. 6S 


26.23 


Uaterfront 


20S- 


< 


0.010 


0.99 


< 


0.10 


7.75 


0.78 


l.iO 


9.52 


11.82 


10.27 




20&2 




0.020 


2.64 


< 


0.10 


10.32 


0.42 


24.6; 


13,40 


38.00 


38.03 




2083 




0.041 


1.66 


< 


0.1O 


14.64 


0.53 


10. 8C 


16.87 


27.67 


25.25 




20B^ 


< 


O.OIC 


3.07 


< 


0.10 


11.53 


0.31 


4.8C 


14.91 


19.71 


2 i; . ■ 'j 




20£5 


< 


0.010 


9.29 


< 


0.10 


15.65 


1,64 


1.00 


26.58 


27.56 


25.2.. 




2101 




0.062 


5.27 


< 


0.10 


8.28 


1.02 


5.17 


14.63 


19.80 


22.25 




21 C2 




0.020 


5.47 


< 


O.10 


4.93 


0.70 


9.56 


11.12 


2C.6E 


i7.j; 




2103 




0.040 


3.32 


< 


0.10 


11.49 


2.07 


2.86 


16.92 


19.78 


18,02 


Frenchman iay 


Z091 


< 


0.010 


6.12 


< 


0.10 


40.02 


1.66 


1.60 


47.80 


49.40 


53.25 




2092 




0.020 


13.93 


< 


0,10 


36. 2E 


36.55 


9.87 


86.78 


96.65 


1C2.31 




209J 




C.020 


17.37 


< 


0.10 


51.72 


2.08 


9.87 


71,19 


61.06 


80.91 




mi. 


< 


C.OIC 


5. St 


< 


0.10 


17.76 


1.07 


4.00 


24.69 


28.69 


2i,0! 




209= 


< 


0.010 


6.13 


< 


o.ro 


ie.8i 


1.C2 


5.6: 


25.99 


25.99 


36.2- 


ST. Clair River 


0017 


< 


0,010 


0.26 


< 


0.10 


25.10 


1.67 


7.21 


27.14 


3i.34 


26. 3f 




0034 


< 


0.010 


0.36 


< 


O.IO 


20.97 


0.87 


6.22 


22.31 


28.52 


26.75 




006-. 


< 


cnc 


0.46 




0.1S 


20.67 


C.Si 


5.9' 


22.13 


2£.0- 


23.7; 




0365 


< 


C.OIO 


0.33 


< 


0.10 


23.56 


1.14 


7.48 


25.14 


32.61 


25. i; 




0D66 


< 


0.010 


0.55 


< 


0.10 


20.15 


1.47 


5.40 


22.28 


27. 6S 


21.90 




0067 


< 


0.010 


0.53 


<i 


0.10 


10.52 


0.66 


2.37 


11.81 


14. IE 






0066 


< 


O.CIO 


0.39 


< 


0.10 


25.12 


1.65 


5.34 


27.27 


32.61 


23.55 




0069 


< 


0.010 


0.28 


< 


0.10 


61.06 


1.21 


7.6C 


62.66 


70.26 


73,13 


htagara River 


0115 


< 


0.C1C < 


0.10 




0.19 


94.96 


4.17 


19.28 


99.43 


118.72 


56.? 




0126 


< 


0.010 < 


0.1C 




0.16 


22.00 


0.47 


5.5- 


22.7- 


2£.S! 


22, E" 




0127 


< 


0,010 


0.15 




0,15 


1 74 . 72 


8,23 


19.58 


183.25 


202.83 


155.7? 




OUS 


< 


Cdo t 


0.10 




0.24 


16.76 


0.72 


7.72 


17.85 


25.58 


21.12 




015i 


< 


O.OIC < 


0.10 




0.19 


79.46 


3.1C 


12,21 


82. et 


95,07 


74. £' 




0157 


^ 


0.010 < 


0.10 




0,23 


73.65 


3.97 


18,24 


77.95 


96.19 


83.84 




0160 


< 


0.010 < 


0.10 




C.15 


17.74 


0.61 


5.41 


18.61 


24.02 


45,6? 




oies 


< 


0.010 < 


0.10 


< 


0.10 


125.77 


5.78 


20.66 


131.76 


152.41 


86.29 




016- 


< 


0.010 < 


0.10 




0.17 


46.06 


1.65 


9.39 


47.99 


57.36 


38.83 


St. Karys River 


OOii 


< 


0.010 


0.26 


< 


0.10 


22.90 


2,76 


10.93 


26. C3 


36.96 


23. 7d 




004 s 


<. 


O.OIC 


0.25 


< 


0.10 


18.99 


3,75 


9,87 


25.10 


32.97 


25.12 




OOi* 


< 


O.OIC 


0.46 




0.70 


155.74 


10.00 


39.75 


166.91 


206.66 


197,58 




0047 


< 


0.010 


0.67 


< 


0.10 


83.13 


5.49 


19.45 


89.39 


108.84 


94,76 




004 £ 


« 


O.OIC 


0.4C 


< 


0.10 


160.32 


7.21 


53.91 


16S.C5 


221.95 


21£.»- 




0049 


< 


0.010 < 


0.10 


< 


0.10 


29.07 


5.90 


10.32 


35.18 


45.50 


49.96 




OOSO 


< 


0.010 < 


0.10 


< 


0.10 


8.45 


1.61 


5.73 


10.27 


16.00 


14.53 




0051 


< 


O.OIO 


0.15 


< 


0.10 


9.74 


1.89 


6.54 


11, 8S 


18.42 


15.98 


St. Lawrence River 


0356 


< 


0.010 < 


0.10 


< 


0.10 


11.02 


1.59 


3.67 


12.82 


16.50 


12.54 




03S7 


< 


0.010 < 


0.10 


< 


0.10 


17.69 


2.53 


7.33 


20.43 


27.75 


20.09 




0358 


< 


0.010 < 


0.10 


< 


0.10 


27.80 


2.75 


9.23 


30.80 


40.03 


2S.65 




0359 


< 


0.010 < 


0.10 


< 


0.10 


28.32 


3.35 


8.90 


31.88 


40,79 


30.06 




0360 


< 


0.010 < 


0.10 


< 


0.10 


37.46 


3.97 


12.26 


41.64 


53.90 


46.08 



Lower than detection timit 
Ko data 
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TAElE 2.4.2: Distribution of Caaniim Among Geochemical Forms 
(ug/g Dry Weight) 



Location Station IW Ft (2 F3 F4 Residual IW-Fi Sum Tot 

Windermere Basin 



Outside Hamt Iton 
Hirbour 



Member Say 



Toronto Harbour 



East Headland 



Ashbrictges Bay 



2086 


0.010 


0.1E 


0.42 


3.81 


0.52 


2.70 


4.9« 


7.64 


6.80 


20E' 


0,012 


0.25 


0.43 


3.45 


0.65 


1.60 


4.79 


6.39 


7.C3 


20££ 


0.010 


0.4£ 


0.56 


5.07 


1.48 


2.01 


7.6C 


9.61 


8.95 


2089 


0.010 


0.93 


0.E9 


9.35 


3.70 


4.30 


14. 8S 


19. le 


18.45 


209-:' 


0.010 


0.61 


1.54 


9.34 


2.45 


1.50 


13.95 


15.45 


16.33 


2096 


0.010 


0.29 


0.74 


1.64 


0.55 


1.40 


3.43 


4.83 


4.06 


2097 


0.007 


0.36 


0.79 


1.19 


0.38 


1.12 


2.73 


3.85 


4.C5 


2098 


0.011 


O.IB 


0.59 


1.12 


0,24 


1.70 


2.14 


3.84 


3.68 


2095 


0.007 


0.10 


0.39 


1.05 


0.20 


1.20 


1.75 


2,95 


3.42 


2100 


< 0.005 


0.25 


0.73 


1.55 


0.50 


1.81 


3.03 


4. 84 


4.Z2 


2113 


< 0.005 


< 0.05 


< 0.05 


6.64 


< 0.05 < 


0.05 


6,6.; 


6.64 


2,7? 


2115 


< 0.005 


< 0.05 


< 0.05 


54.57 


2.34 < 


0.05 


56.91 


56.91 


21.33 


211E 


< 0.005 


< 0.05 


< 0.05 


11.90 


D.5J < 


0.05 


12.i.3 


12.43 


3.25 


2330 


0.017 


0.21 


0-71 


8. 84 


1.67 


2.00 


n.45 


13.45 


12.92 


2331 


C.010 


0.27 


0.71 


10.03 


2.25 


C.13 


13.?- 


13. 4C 


•.-.c; 


233i 


0.010 


0.12 


0.38 


2. 86 


0.48 


1.90 


3.85 


5.75 


6.50 


2335 


0.017 


0.17 


0.36 


6.23 


1,29 


1.50 


8.07 


9.57 


10. C2 


2336 


0.006 


0.13 


0.24 


2.03 


0.31 


3.10 


2.72 


5.82 


6.33 


2337 


0.007 


0.22 


0.43 


2.11 


0.36 


1.79 


3.13 


4.92 


5.5i 


233? 


< 0.005 


0.26 


0.59 


2.8E 


0.73 


0.32 


4.46 


4.7£ 


5.33 


2340 


C.OIO 


0.22 


0.44 


3.75 


0.82 


0.62 


5.24 


5.66 


5.5' 


2367 


0.007 


0.74 


1.97 


3.46 


1.36 


3.20 


7.54 


10.74 


10.05 


2368 


0.087 


0.24 


0.64 


13.06 


1.38 


9.20 


15.41 


2h.61 


24.05 


23i; 


0.016 


0.21 


0.61 


6.48 


1.89 


4. 60 


9.21 


14.01 


15.17 


237C 


< C.0C5 


< 0.05 


* 0.05 


46.00 


0.91 < 


0.05 


46.91 


46.91 


14. 2£ 


2371 


< 0.005 


< 0.05 


< 0.05 


10.39 


0.4C < 


0,05 


10. 7S 


10, 7£ 


1.82 


1346 


0.030 


e.i2 


D.37 


7.25 


1.40 


2.20 


9.17 


11.37 


-i2.2£ 


1352 


0.017 


0.34 


0.36 


7.04 


1.39 


0.50 


9.15 


9.65 


9.04 


1354 


O.OIZ 


0.23 


0.56 


3.80 


1.13 


3.61 


5.73 


9.5» 


10.02 


1357 


0.014 


0.26 


0.60 


7.12 


1.42 


0.20 


9.41 


9.61 


8,92 


1362 


0.010 


0.21 


0.42 


4.28 


0.49 


1.20 


5.41 


6.61 


7.20 


1365 


0.010 


0.J4 


0.46 


5,76 


1.45 


0.20 


6.02 


8.22 


8.9i 


1366 


D.OU 


0.33 


0.48 


6.C7 


1.28 


1.43 


8.17 


9. 63 


1D.6i 


1371 


D.OOB 


0.17 


0.37 


4.55 


0.59 


3.61 


5.69 


9.30 


9.67 


1375 


0.010 


0.75 


0.15 


1.81 


0.21 


3.02 


2,93 


5.95 


s.n 


1379 


0.007 


0.11 


0.19 


0.78 


0.13 


4.7C 


1.22 


5.92 


6.41 


2108 


t 0.005 


< 0.05 


< 0.05 


1.93 


< 0.05 < 


0.05 


1.93 


1.93 


0.66 


2277 


0.010 


< 0.05 


< 0.05 


4.35 


0.20 < 


0.05 


4.55 


4.55 


2.37 


2280 


0.016 


< 0.05 


< 0.05 


2.43 


< 0.05 t 


0.05 


2.45 


2.45 


0.67 


2284 


0.047 


< 0.05 


< 0.05 


5.89 


0.70 < 


0.05 


6.63 


6.63 


2.97 


2373 


< 0.005 


< 0.05 


< 0.05 


1.09 


< 0.05 < 


0.05 


1.09 


1.09 


0.29 


2034 


0.007 


0.06 


0.14 


3.22 


0.46 


3.83 


3.89 


7.72 


7,20 


2036 


0.008 


0.44 


0.75 


4.71 


0.32 


0.70 


6.23 


6.93 


7.22 



< Loner than detection limit 
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p^ 



TABLE 2.4,2 (Con:'ci); Distribution c- Cadmiufi Among Geochemical Forms 
(ug/g Dry ue^ight) 



location 


Stat i or. 


11^ 




n 




F2 


F3 




f4 


R 


esidual 


IW-F4 


SUT. 


Total 


Toronto Eastern 


203E 


0.007 




0.05 




0.12 


0.77 




0.07 




2.8C 


1.02 


3.82 


4.0y 


Waterfront 


ZOE" 


0.006 




0.36 




0,6" 


1.02 




0.21 




1.34 


2.49 


3.83 


4.12 




208? 


0.010 




0.18 




0.27 


1.31 




0,19 




1.81 


1.96 


3.77 


3.66 




2083 


0.007 




0.18 




0.36 


1.71 




0.20 




1.33 


2.46 


3.79 


3,42 




20S- 


O.OU 




O.U 




0.3n 


1.84 




0.18 




1.81 


2.51 


4.32 


4.19 




2085 


0.010 




0.50 




0.95 


2.35 




0.38 




1.60 


4.17 


5.77 


5.29 




2101 


0.009 




0.2C 




0.42 


1.56 




0.08 




2.71 


2.07 


4.7E 


5.12 




2102 


0.003 




0.23 




0.36 


1.34 




0.12 




2.80 


2.05 


4.85 


4.43 




2103 


0.003 




o.i; 




0.20 


2,04 




0.18 




3,32 


2.54 


5.8e 


5.2S 


Frenchmen Bay 


2091 


* 0,005 




0.32 




1.08 


2,72 




0.73 




D.9C 


4.85 


5.75 


6.2i 




20O2 


C.CIO 




0.50 




1.54 


1,77 




0.59 




2.40 


4.41 


6.81 


7. IE 




2093 


0.007 




0.62 




1.91 


8.27 




0.70 




4.81 


11.51 


16.32 


14.66 




209i 


0.006 




0.30 




1.03 


3.4S 




0,62 




0.41 


5.44 


5.85 


5.3S 




20>j 


< O.D05 




0.35 




0.81 


2.96 




0.73 




1.0C 


4.85 


5.85 


6.C3 


S-. Clair Rive- 


C-17 


< 0.005 


< 


0.05 


< 


0.C5 


0.26 


< 


0.05 




O.lf 


0.2t 


0.42 


0.32 




0C5i 


< 0.005 


< 


0.05 




0.07 


0.33 


< 


0.05 




O.U 


0.40 


0,54 


0.18 




D06^ 


< 0.0&5 


< 


0.05 


< 


0.05 


0.38 


< 


0,05 


< 


0.05 


0.3S 


0.3E 


1.15 




0Q65 


< 0.005 


< 


0.05 


< 


0.05 


0.45 


< 


0.05 




0.20 


0.45 


0.65 


0.49 




0066 


< 0.005 


< 


0.05 


< 


0.05 


0.60 


< 


0.G5 




0.09 


0.6: 


0.69 


1.33 




OCd" 


< 0.005 


< 


0.05 




0,57 


0.20 


< 


0.05 


< 


0.05 


C.2t 


C.26 






006£ 


< 0.005 


< 


0.05 


< 


0,05 


0.79 




O.OS 




0.08 


0.86 


0.9, 


0.55 




00i9 


< 0.005 


< 


0.05 


< 


0.05 


2.13 




0.07 




0.11 


2.20 


2.31 


2.ES 


Niagara Rive^ 


Olli 


< 0.005 


< 


0.01 


< 


0.01 


4.07 




0.10 


< 


0.05 


4.17 


4.17 


2.91 




OlEc 


< 0.005 


< 


O.Cl 


< 


0.01 


0.99 




o.ot 


< 


0.05 


I.Ci 


1.06 


Q.Ei 




012'' 


< 0.0C5 


< 


0.01 


< 


0.01 


8.12 




0.22 


< 


0.05 


8.34 


E.34 


6.Ci 




DUE 


< 0.005 


< 


0.01 


< 


0.01 


0.66 


< 


0.05 


< 


0.05 


0.66 


0.66 


0.57 




0156 


< o.ocs 


< 


O.Cl 


< 


0.01 


3. BE 




0.10 


< 


0.05 


3.97 


3.97 


2.71 




0157 


< 0.005 


< 


0.01 


< 


0.01 


3.85 




0.11 


< 


0.05 


3.97 


3.97 


3.06 




0"': 


< O.005 


< 


0.01 


< 


0.01 


0.76 


< 


0.05 


< 


0.05 


0.76 


0.76 


1.75 




01£3 


< C.005 


< 


0.01 


< 


0.01 


5.23 




0.05 


< 


0.05 


5.32 


5.32 


2.34 




OlSu 


< 0,005 


< 


0.01 


< 


0.01 


1.69 


< 


0.05 


< 


0.05 


1.69 


1.69 


0.96 


St. Marys River 


00- 


< 0.005 


< 


0.01 


< 


O.Oi 


0.60 


< 


0.05 


< 


0.05 


0.60 


0,60 


0.2i 




0&;5 


< 0.005 


< 


0.01 


< 


0.01 


0.69 




0.19 


< 


0.05 


0.87 


0.87 


O.50 




00*6 


< 0.005 


c 


0.01 


< 


0.01 


3.02 


< 


0.05 


< 


0.05 


3.02 


3,02 


2,44 




or.; 7 


< 0.005 


< 


0.01 


< 


0.01 


1.66 


< 


0,05 


< 


0.05 


1.66 


1,66 


1.50 




00i£ 


< 0.005 


< 


0.01 


< 


0.01 


4.11 


< 


0.05 


< 


0.05 


4.11 


4.11 


4,21 




0049 


< 0.005 


< 


0.01 


< 


0.01 


0.66 


< 


0.05 


< 


0.05 


0.66 


0.66 


0.86 




0P50 


< 0.005 


< 


0.01 


< 


O.OI 


0.42 


< 


0.05 


< 


O.OS 


0.42 


0.42 


0.42 




005 1 


< 0.005 


< 


0.01 


< 


0.01 


0.44 


< 


O.OS 


< 


0.05 


0.44 


0.44 


0.51 


St. Laurence River 


0356 


< 0.005 


< 


0.01 


< 


0.01 


0.55 


< 


0.05 


< 


O.OS 


0.55 


C.S5 


0.45 




0357 


< 0.005 


< 


0.01 


< 


O.OI 


1.14 


< 


O.OS 


< 


0.05 


1.14 


1.14 


1.01 




03 5S 


< 0.005 


< 


0.01 


< 


0.01 


1.21 


< 


0.05 


< 


0.05 


1.21 


1.21 


0.91 




0359 


< 0.005 


< 


0.01 


< 


0.01 


0.35 


< 


0.05 


< 


0,05 


0.35 


0,35 


0.52 




0360 


< 0.005 


< 


0.01 


< 


0.01 


1,59 


< 


0.05 




0.34 


1.59 


1.93 


1.76 




< Lower than detection I 


imi t 




















- No data 
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TABLE 2.i.3: Distribution 


of Zinc 


Among Geochemical rorm* 












Cug 


'g Dry Uei 


gnt) 


















Location 


Statioi 


iw 


n 


f2 


F3 


F4 


ResidLial 


IW-F-. 


Sur, 


Tote! 


Utndermere Basin 


208* 


C.904 


3.66 


5.80 


678.40 


21,77 


94.00 


710.53 


804,53 


825.7 




2057 


0.362 


3.9G 


7.58 


580.10 


35.82 


36. 2C 


627.76 


663.90 


625.0 




20e£ 


0.525 


9.51 


22.86 


10C3.90 


158.90 


53.60 


1195.70 


1249.29 


1220.9 




2085 


0.597 


26.67 


65.35 


1236.00 


885.61 


200.30 


2216.43 


2416.73 


2490.6 




2090 


0.561 


13.70 


37.90 


1544.00 


360.50 


26.80 


1956.66 


1983.46 


2003,5 


Outside Hsmi Lton 


2056 


0.127 


3.07 


6.38 


156.10 


8.42 


36.40 


174.10 


210.50 


190.7 


Hartjour 


20?? 


O.OO- 


2.16 


8.63 


47.00 


2.16 


9.2C 


59.95 


69.15 


65.7 




209S 


o.oos 


1.21 


4.85 


29.20 


2.42 


31.50 


37.69 


69.19 


72.3 




2C?T 


0.00- 


0.9", 


4.54 


17.2: 


1.81 


27. 4t 


24. 4e 


51. £t 


4 . „ 1 




2100 


0.003 


1.95 


7.80 


71.50 


3.89 


1.50 


85.14 


86.64 


90.4 


Hj!f±>er Ba>' 


2113 


0.037 


2.04 


6.97 


755.81 


106.74 


319.60 


871 .60 


1191,20 


380.1 




2n5 


0,02S 


6. 63 


9.65 


4420.90 


488.71 


409.94 


4926.11 


5336.05 


1309. e 




211E < 


0,005 


2.37 


4.16 


762.64 


145.35 


238.43 


934 , 7t 


1173.19 


27C.7 




23JD 


0.072 


3.32 


6,24 


544.60 


12.26 


O.IC 


566,49 


566.59 


540.9 




2531 


0.126 


5.8- 


B.63 


522.10 


41.75 


8-..1C 


576.45 


662,55 


690.5 




233i < 


0.CD5. 


1.26 


3,37 


137.40 


3.20 


101.30 


145.23 


246.53 


210.9 




2335 


0.072 


3.00 


5.74 


305.60 


16.66 


13,50 


334,07 


347.57 


330.1 




233t 


0.127 


1.34 


2.6S 


132.9: 


1.99 


27.60 


139.04 


166.64 


145.2 




2337 


0.072 


1.95 


3.52 


100.70 


1.17 


59.10 


107.47 


166.5^ 


1E7.7 




233? 


0.054 


5.75 


11.26 


157.50 


6.90 


18.40 


181,46 


199.e-. 


220.0 




23iC 


0,16i 


4.15 


8.26 


17S.6C. 


5. 03 


31.90 


196.24 


228,14 


253.6 




2367 


0.043 


8.46 


59.28 


256.10 


27.10 


99. 5C 


350.96 


450.48 


409.8 




2368 


0.246 


7.15 


S.95 


723.90 


49.51 


274 . 70 


789.76 


1064.46 


1130.5 




2365 < 


O.0C5 


3.7^ 


7.7£ 


459. ID 


26.23 


US. 40 


496.85 


645.25 


652.6 




237C 


0.3C3 


7.62 


7.62 


3076.80 


187.54 


231.49 


3279. 8E 


3511.37 


6f1.9 




2371 


0.040 


Z.U 


3.47 


711.88 


125.77 


172,31 


843.30 


1015,61 


227.6 


Toronto Harboc 


1346 


0.K5 


2.42 


11.92 


435.80 


21.18 


49,90 


471.47 


521.57 


567.5 




135? 


0.U5 


4.51 


10.29 


411.90 


10.79 


27.60 


437.64 


465.24 


477.0 




135i 


C.125 


1.28 


11.84 


425.10 


40.12 


9,90 


482.47 


492.37 


597.3 




1357 


0.125 


1.92 


10.25 


373.10 


15.95 


22.30 


401.35 


423.65 


538.2 




1362 


C.127 


1.18 


6.36 


354.10 


5.74 


ea.70 


357.51 


456,21 


425.0 




1365 


0.271 


4.00 


9.45 


30S,2D 


6.41 


82.50 


33C.37 


412.67 


411. C 




136i 


0.217 


4.91 


10.57 


408 , 1 


8. OS 


2.BC 


431 .8£ 


43,. 6E 


478.0 




1371 


0.070 


1,17 


6.50 


344.20 


6.37 


10 . 90 


35S.31 


369,21 


397.3 




1375 


0.072 


1.14 


4.72 


103.70 


2.73 


159.20 


112.36 


271,56 


25E.3 




1379 


0.Q36 


1.73 


3.84 


240.90 


3.15 


32.70 


249.66 


282.36 


267.9 


Eest Headland 


2108 


0.006 


0.77 


1.49 


95.88 


27.96 


87.57 


126.10 


213,67 


126,4 




2277 < 


0.005 


0.98 


42.94 


380.60 


85.10 


190,50 


509.62 


700.12 


283.6 




2280 < 


0.005 


1.30 


3.77 


184.62 


35.69 


104.62 


225.39 


330, OC 


92.6 




22Si 


0.035 


4.62 


8.86 


611.E2 


151.19 


262.68 


776.53 


1039,21 


349.8 




2373 


o.ooa 


1.06 


1.40 


126.10 


34.47 


145.71 


163.04 


308,75 


108.0 


Ashbridges Bay 


203i 


0.036 


0.53 


2.12 


376. 6C 


22.02 


233.90 


401.31 


635.21 


647.3 




2036 


0.018 


8.10 


15.60 


409.30 


4.25 


116,20 


437.27 


553.47 


579.3 



* loner than detection limit 
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TABLE 2.4,3 (Cont'a); 



Distribution of Zinc Among Gcochemical forms 

(ug.'s -'y Weight) 



Locetio- 


Station 




tw 


f1 


F2 


F3 


F4 


Resid-ja! 


1W-F4 


Sir- 


Tctsi 


Toronto Eastern 


20JS 




C.024 


0.30 


0.73 


42.60 


1.14 


35.20 


44.79 


79.5? 


E3.9 


Waterfront 


EOS' 


< 


0.005 


5.73 


10.85 


54.20 


4.00 


8.40 


74,82 


83.22 


77.4 




2062 


< 


0.005 


1.30 


2.38 


27.00 


0.39 


55.80 


31.07 


66.87 


92.4 




2023 




0.024 


0,73 


1.45 


46.10 


0.30 


67.20 


48.60 


115.80 


102,3 




zesi 




0.056 


0.53 


0.63 


31.90 


0.28 


47.90 


33.58 


81. 4E 


75,6 




ZMS 




0.026 


6.75 


10.92 


99.80 


2.99 


11,60 


120.49 


132. C5 


120,9 




zio:i 




0.020 


1.26 


2.42 


36.40 


0.24 


46,60 


40.34 


86.9- 


91,3 




2102 




0.036 


0.56 


2.33 


22,60 


0.16 


64.60 


25.89 


90.49 


94,2 




2103 




0.024 


0.99 


2.54 


55.20 


0.53 


52.90 


59.28 


112.18 


107.2 


Frenchman Bsy 


2091 




0.036 


1.87 


3.78 


131.30 


2.65 


49.00 


139.64 


188.64 


210.7 




20?2 




0.047 


2.40 


8.50 


125.30 


5.40 


72.40 


141.^5 


214.05 


253.2 




2093 




0.045 


2.24 


5.79 


145.70 


2.41 


113.10 


156.19 


269.2? 


287,9 




209^ 




0.036 


1.82 


3.61 


90.20 


1.79 


54.60 


97.46 


152.06 


132.8 




2095 




0.036 


1,18 


2.77 


124,20 


1.45 


38.70 


129.6- 


168.3- 


153.4 


£t. Cloi!" River 


0C!7 


< 


0.005 


O.B£ 


1.62 


352.02 


11. 9£ 


3E.60 


366.51 


405. TO 


80.4 




OOJ, 


< 


0.005 


1,82 


3.24 


21.54 


3.66 


45.59 


30.27 


75.66 


73.4 




00&. 


< 


0.0C5 


1.17 


1.E7 


60.34 


3.2£ 


45.11 


66.67 


ir .7'? 


70. e 




0065 


< 


0.005 


1.19 


1.93 


73.95 


6.29 


69.35 


63.35 


152.68 


7E.0 




0066 


< 


0.005 


1.85 


2.62 


67.96 


6.8* 


58.73 


79.24 


137.97 


71.9 




0067 


< 


0.005 


1,90 


2.68 


24,20 


2.07 


19.02 


30.86 


49. S£ 






006E 


< 


0.005 


0,54 


1.16 


50,27 


7.10 


63.44 


59.10 


122.55 


69.5 




O069 


< 


0.005 


1.05 


1.98 


428.38 


14.57 


46.87 


445. 9£ 


492.85 


475.7 


Niagara Rive^ 


0113 


< 


0.005 


1.88 


32.68 


338,09 


34.11 


247.56 


406.76 


654.32 


362.4 




0126 


< 


C.0C5 


0.62 


1.94 


87.06 


5.60 


55.*: 


9L.z: 


ii:.32 


97.5 




01?7 


< 


0.005 


3.35 


25.2? 


784.26 


51.93 


168.20 


864.79 


1032.98 


577.3 




0U£ 


< 


0.005 


0.34 


2.40 


60.11 


6.6; 


70.97 


69.75 


140.71 


10E.6 




0156 


« 


0,005 


5.63 


16.45 


1014,27 


67.62 


239.48 


1103.96 


1343.46 


466.1 




0157 


< 


0.005 


3,75 


16.68 


110.37 


91.12 


536.47 


221.94 


758,40 


708.1 




0160 


< 


0.005 


1.56 


4.17 


176.23 


9,74 


63.25 


191.72 


27^.97 


356.4 




01E3 


*i 


0.005 


4.04 


15.27 


1162.67 


80.88 


292.01 


1262,86 


1554.88 


412.2 




01 E4 


< 


0.005 


1,45 


5.44 


305.02 


18,97 


113.10 


330.87 


443.97 


214.6 


St . fOrys Siver 


0044 




0.026 


1.57 


22.68 


168,9? 


10,38 


64.47 


203.62 


268.05 


93. E 




0045 




0.025 


2.37 


34.03 


227.92 


32.35 


132.69 


296.70 


429.39 


133.7 




0046 




0.046 


25.50 


318.79 


2917.78 


132.92 


578.15 


3395.05 


3973.20 


885.6 




0047 




0.033 


14.37 


182.39 


1381.73 


63.23 


245.95 


1641.75 


1887.70 


528.7 




0048 




0.080 


18.47 


381.52 


3293.15 


103.61 


602.40 


3796.84 


4399.24 


1202.4 




0049 




0.016 


8.05 


93.09 


556.64 


79.14 


9B.59 


736.93 


835.51 


6C3.6 




W50 




0.007 


0,45 


7.42 


42.94 


5.08 


42.94 


55.69 


98.83 


62.9 




6051 




0.007 


0.3B 


4.28 


51.18 


6.82 


54.35 


62.67 


117.02 


67.6 


St. Lawrence River 


0356 




0.021 


0.83 


1.02 


52.82 


2.88 


30.25 


57.57 


8''.82 


56.8 




0357 




0.025 


1.47 


2.11 


119.71 


15.77 


105.34 


159.08 


244 . 43 


92.9 




0358 




0.024 


0.59 


1.36 


137.08 


16.39 


1 25 . 29 


155.44 


280,74 


9E.3 




0359 




0.023 


0.80 


1.07 


49.44 


9.89 


88. IE 


61.22 


149,40 


54.3 




0360 




0.025 


0.77 


2.22 


215.15 


30.56 


168.77 


248.72 


417.49 


179.3 




< Louer 


than detection limit 
















■ No 


da 


ta 
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TABLE Z.^,4: Distribution of Lead Amons Qeochemical Forms 
(uo/g Dry Weig!"t) 



Local ton 


Statio-i 


1W 


F1 


F2 


F3 


F4 


Restduat 


1W-F4 


Su^ 


TOlBl 


WirKlerinere Basin 


206t 


0.0^:, 


1.30 


6.67 


171.6: 


3.93 


59.00 


lEi.51 


242,51 


20t,6 




ZOZ^ 


0.060 


2.00 


7.9£ 


143.00 


3.99 


35.30 


157.03 


192.33 


16-. 5 




20B8 


0.045 


3.50 


10.49 


280.70 


7.00 


44.50 


301.74 


346.24 


307. E 




208«; 


0.077 


6.14 


12.28 


456.00 


12.28 


119.20 


486.78 


605. 9E 


57S.E 




2090 


0.0^7 


4.64 


9.27 


337. 2C 


9.27 


166.20 


360.43 


528.63 


5-:. 9 


Outside Kami I ton 


2096 


O.OOS 


1.9C 


9.46 


64. 6C 


3.76 


6.90 


79.75 


Ed. 65 


92. t 


Harbour 


20?7 


0,004 


2.16 


8.63 


47.00 


2.16 


9.20 


55. 9S 


65.15 


65.7 




2098 


O.OOS 


1.21 


4.65 


29.20 


2.42 


31.50 


37.69 


69.19 


72.3 




2099 


0.004 


0.91 


4.54 


17.20 


1.81 


27.40 


2i.46 


51. B6 


47.7 




2100 


0,003 


1.95 


7.80 


71.50 


3.89 


1.50 


85.14 


86.64 


90.4 


Kunber Bay 


2113 


< 0.050 


< 0.50 


< 0.50 


278.21 


9.32 


4.97 


283.57 


293.54 


177.6 




2115 


< 0.050 


< 0.50 


< C.50 


296.26 


13.47 


7.05 


3i:.77 


317.86 


2'.E.1 




211£ 


< 0.050 


< C.5C 


< 0.50 


23-. 77 


9.52 


3.70 


245.33 


245.03 


102. 6 




233 P 


0.03? 


5.33 


8.19 


191.40 


1.3i 


3.10 


206.31 


209.41 


19d.? 




2331 


0.012 


5.77 


8.u5 


2DS.20 


1.71 


18.2? 


224.13 


242.32 


22;. 9 




233i 


0.025 


2.15 


4.50 


B0.60 


0.81 


34.60 


88.09 


122.69 


125.9 




2333 


0.C2'. 


2.1- 


5.63 


164. 4C 


2.7: 


3.2: 


17.., 91 


17£.-- 


1-=,; 




2336 


0.008 


1.3i 


6.75 


76.5: 


3.3£ 


15.8: 


8S.0, 


103. S- 


1 D: . 5 




2337 


0.010 


n.c: 


5.00 


86.4: 


2.g: 


9.40 


94.41 


103.81 


93.3 




2339 


O.OOB 


1.E2 


9.11 


e£.7o 


3.6, 


s.s: 


1C3.2E 


108. 7t 


io:.7 




23',0 


0.012 


3.38 


6. EC 


192.50 


2.72 


4.9: 


205.41 


21C.31 


223.7 




2367 


0.035 


17.72 


10.12 


228.80 


2.45 


28.80 


255.13 


287.93 


310. £ 




236S 


0.02C 


4.55 


7.55 


150.10 


< 0.50 


28.20 


162.23 


190.43 


200. S 




2369 


0.026 


2.79 


6.51 


229.80 


2.31 


17.30 


241.44 


258. 7<. 


29:. 9 




237: 


< 0.05C 


< 0.50 


< 0.5C 


238.4 7 


5.45 


1.S2 


244. C- 


246. 7e 


16;.- 




237- 


■c C.OSO 


< 0.5C 


< 0.50 


239.49 


9.1? 


4.76 


249.66 


254.41 


9;. 3 


Tpronto Harbour 


13^.6 


O.OBO 


5.64 


6.47 


442.90 


5.20 


145.50 


460 . 25 


605.75 


SS5.5 




1352 


0.040 


3.50 


9.98 


307.90 


3.33 


21.40 


324,75 


346.15 


365.4 




1354 


C.D41 


4.45 


6.07 


270.8: 


2.62 


79.50 


283. 9E 


363.48 


325.6 




1357 


0.062 


6.48 


8.91 


401.30 


3.2C 


26.2: 


419.95 


446.15 


48:. 5 




1362 


0.040 


4.31 


5.46 


158.80 


1.58 


141. 3C 


170.21 


311.51 


36C.9 




1365 


0.042 


5.21 


10.41 


285.00 


6.25 


4.60 


306.91 


311.51 


342.1 




1366 


0.065 


5.21 


8.69 


206.90 


5.21 


102.83 


226. OS 


328.83 


337. t 




1371 


0.035 


4.34 


5.93 


144.30 


1.65 


120.70 


156.26 


276.96 


3D3.4 




1375 


0.025 


1.72 


2.33 


115.10 


0.65 


70,50 


119.82 


190.33 


184, i 




1379 


0.035 


2.56 


2.98 


101.90 


0.80 


99.40 


10S.3: 


207.70 


196.9 


Eest HeadLarid 


21Q£ 


< 0.050 


0.63 


< 0.50 


107.44 


7.9: 


2.53 


116.52 


119.05 


EC. 3 




2277 


< 0.050 


0.99 


< 0.50 


229.22 


12.35 


2.47 


243.10 


245.57 


184.8 




2260 


< 0.050 


< O.50 


14.51 


143.96 


5.49 


2.75 


164.51 


167.26 


69.8 




22B4 


< 0.050 


2.33 


< 0.5C 


288. OD 


17.49 


7.00 


308.37 


315.37 


248.9 




2373 


< 0.050 


< 0.50 


< 0.50 


101,70 


5.02 


4.15 


107.77 


111.95 


46.9 


Ashbridges Bay 


2034 


0.040 


1.16 


1.86 


310.20 


1.95 


94.70 


315.25 


409.95 


43C.- 




2036 


0.038 


9.73 


12.97 


244.30 


1.64 


77.4: 


268.63 


546.08 


380.5 



< LohC' than detection limit 
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TABLE 2. 4, 4 CConi'd): 



Distribution of Lead Anong Geochemical Forms 
(us/9 Dry Weight) 



Locat ion 



Station 



1W 



Fl 



F2 



F3 



Resiojal Ml-fi, 



SUT 



Tote 



Toronto Eastern 
Waterfront 



Frenchman Bay 



St. Clai r River 



Niagara River 



Sx. Marys River 



St. Lawrence River 



203£ 



0.01C 



1.18 



1.52 



42.00 



0.65 



41.10 



45.36 



86.46 



9:. 2 



20S1 




0.031 




7.29 




7.29 


56.30 


0.85 


3,50 


71.76 


75.26 


80.2 


2082 




o.ooe 




3.25 




4.09 


27,00 


1.48 


16.10 


35.83 


51.93 


47. t 


2083 




0.010 




2.40 




4.80 


95,40 


0.83 


0.70 


103.44 


104.14 


97.7 


206- 




0.027 




5.12 




3.18 


53.50 


1.31 


6,10 


63.14 


69.24 


72.3 


20E5 




0.023 




7.09 




9.09 


80, 1C 


1.36 


1.60 


97.66 


99.26 


87.9 


2101 




0.007 




2.62 




4.69 


36.60 


0.90 


24.40 


44.82 


69.22 


77. E 


2102 




0.008 




2.71 




4.86 


26.80 


< 0.50 


34. 8D 


34.39 


69.19 


65.5 


2103 




0.010 




2.63 




4.12 


58.00 


1.39 


20.30 


66.15 


86.45 


90.7 


2091 




0.015 




2.47 




12.41 


156.90 


4.96 


14.40 


176,76 


191.16 


172.3 


2092 




0.030 




11.61 




13.42 


73.50 


1.77 


21.60 


100.33 


121.93 


U~.t 


2093 




C.02D 




8.56 




19.98 


196. 1C 


2.C2 


43.30 


226.68 


269. 9£ 


3o:.9 


209, 




0.015 




2.3£ 




11.89 


89, 2C 


H.Ti 


5.60 


108.24 


113. S~ 


142.2 


2095 




o.oc; 




2.49 




12.42 


110.9? 


7.45 


it.sr 


153.?- 


143.77 


1?:.; 


0C17 


< 


0.05C 


< 


0.50 


< 


0.50 


22.8^ 


< 0.50 


2.25 


24.35 


26.65 


lt.~ 


ooj; 


< 


0.050 


< 


0.50 


< 


0.50 


62.54 


< 0.50 


1.45 


64.09 


65.54 


53.5 


006- 


< 


C.05C 


< 


0.50 


^ 


0,50 


16.46 


' 0.50 < 


O.sr 


15.01 


IS. 51 


21. T 


0065 


< 


0,050 


< 


0.50 


< 


0,50 


24,76 


< 0.50 


1.63 


26.33 


27,96 


23.2 


0066 


< 


0.05C 


< 


0.50 


< 


o.sr 


18.78 


* C.5C < 


CSC 


20.33 


2C.E3 


21.2 


006? 


< 


O.OSC 


< 


0.50 


< 


0.50 


e.55 


< O.SG < 


0.5C 


10.10 


10. 6C. 


. 


C06E 


< 


C.t5C 


< 


C.5C 


< 


0.50 


80.46 


< 0.5C < 


0.50 


82.01 


82.51 


S6.6 


0069 


< 


0.05D 


< 


0.50 


< 


C.50 


294.65 


2.84 


4.97 


298.54 


303.51 


369.2 


0113 


< 


O.OSCi 


< 


0.50 


< 


0,50 


176.30 


7.75 


9.Ci 


187.10 


196.11 


172.5 


D*.2i 


< 


c.cs: 


< 


0.50 


< 


0.50 


26.81 


< 0.5C < 


0.5C 


2£.3£ 


22.86 


23.1 


0127 


< 


0.050 


< 


0.50 


c 


0,50 


154.34 


6.19 


5.82 


161.57 


167.40 


139,2 


OUE 


< 


0.050 


< 


0.50 


< 


0.50 


26.86 


0.60 


2.17 


2E.51 


30. 6£ 


25,2 


0154 


< 


0.050 


< 


0.5C 


< 


0.50 


117.73 


1.94 


4.17 


120,72 


124.59 


10D.6 


0157 


■c 


0.050 


< 


0.50 


< 


0.50 


T52.96 


4.53 


3.40 


158.54 


161.94 


145.1 


0160 


< 


0.050 


< 


0.50 


< 


0.50 


25,89 


< 0.50 < 


0.50 


27.44 


27.94 


60.4 


0163 


< 


0.050 


< 


0.50 


< 


0.50 


158.81 


5.51 


6.24 


165.37 


171.61 


91.2 


oie. 


< 


0.05C 


< 


0.50 


c 


C.50 


62.57 


< 0.50 


1.48 


64.12 


65. 6C 


44.0 


0044 


< 


cos: 


< 


0.50 


< 


0.50 


30.57 


1.29 


5.17 


32.91 


38. C7 


K,- 


0045 


< 


0.050 


< 


0.50 


< 


0,50 


48.73 


4.37 


6.87 


54.15 


61.03 


It. 7 


0046 




0.050 


< 


0.50 


< 


0.50 


204.56 


10.46 


11.62 


216,07 


227.69 


185.0 


0047 


< 


0.050 


< 


0.50 


< 


0.50 


147.13 


6.31 


9.98 


156.49 


166.47 


125.5 


00,£ 


<. 


G.052 


< 


0.50 


< 


0.50 


589.18 


28.06 


25. C5 


61£,2E 


643.33 


593.2 


0049 


< 


0.050 


< 


0.50 


< 


o.so 


86.40 


15.97 


8.60 


103,43 


112.02 


105.7 


005C 


< 


0.050 


< 


0.50 


< 


0.50 


12.57 


0.70 


3.84 


14.32 


18.16 


11.5 


0051 


< 


0.050 


< 


0.50 


* 


0.50 


13.80 


0.73 


3.63 


15.58 


19.21 


12.C 


0356 


< 


0.050 


< 


0.50 


< 


0.50 


9.70 


< 0.50 


0.69 


11.25 


11.95 


11.4 


0357 


< 


0.050 


< 


0.50 


< 


0.50 


17.06 


< 0.50 < 


0.50 


18.61 


19.11 


15.2 


035S 


< 


0.050 


< 


0.50 


< 


0.50 


25-49 


< 0.50 < 


0.50 


27.04 


27.54 


21.2 


0359 


< 


0.050 


< 


0.50 


< 


0.50 


5.78 


< 0.50 < 


0.50 


7.33 


7.83 


9.2 


0360 


< 


0.050 


< 


0.50 


< 


0.50 


51.08 


< 0.50 


2.27 


52.63 


54.90 


48.8 



Lower than cteteetion limit 
No data 
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TABLE 2.i.5; Distribution of Iron Among Geochemical Forms 
(ug/g Dry Height) 



Location 



Station 



)W 



fl 



F2 



F3 



F4 



Residual 1U-F4 



Slt 



Tctt'. 



Vindermere Basin 



OMtside HamiUon 
Harbour 



Humber Bay 



Toronto harbo- 



East Headland 



Ashbridges Bay 



2086 
20S7 
2083 

2DS5 
205t 

2096 
2097 
2098 

2099 
2100 

2113 

2115 
211£ 
2330 
2331 
2334 
2335 
2336 
2337 
235? 
2340 
2567 
2368 
2369 
237C 
2371 

13-6 

1352 
135- 
1357 
1362 
1565 
1366 
1371 
1375 
1379 

21 0£ 
2277 
2280 
228^ 
2373 

203- 
2036 



5.05 


9.7 


186.4 


5202.0 


< 0.2 


6824.0 


5903.2 


12727.2 


123E:.C 


3.53 


12.3 


364.4 


7595.0 


< 0.2 


4986 . D 


7975.3 


12961.3 


132".C 


2.02 


48.3 


994.7 


12982.0 


< 0.2 


5675.0 


14027.1 


19702.1 


20Ci47.t' 


1.76 


47.6 


1333.6 


4752.0 


< 0.2 


10526.0 


6135.0 


16661.0 


16390. C 


1.77 


22.0 


993.6 


45U.0 


< 0.2 


991B.0 


5531.4 


15449.0 


i5i;:.& 


3.03 


5.8 


229.2 


3722.0 


< 0.2 


21543.0 


3960.0 


255C3.C 


25840. C 


2.27 


6.5 


333.3 


3762.0 


< 0.2 


14073.0 


41D4.1 


18177.0 


1866:.C 


2.52 


3.6 


159.5 


3600.0 


< 0.2 


14099.0 


3775.7 


17674.0 


17459.0 


3.53 


5.6 


137.4 


1942.0 


< 0.2 


15181.0 


20S2.6 


17269.0 


i7£;;.o 


1.26 


5.9 


249.4 


4697.0 


< 0.2 


13070.0 


4953.6 


18023.0 


18667.0 


0.02 


1.0 


156. 5 


9190.8 


2210.8 


33161.4 


236S.3 


35529.7 


52039.8 


5.W 


43.1 


99.2 


1332-.5 


2268.0 


28633.5 


2415.8 


31045.3 


59109,8 


0.02 


1.5 


100.5 


7825.5 


2005.3 


27177.6 


2111.2 


29285.0 


421?-. 3 


1.16 


3.0 


56.2 


7664.0 


< G.2 


5302.0 


7724.4 


13026.0 


13665.0 


1.17 


3.0 


75. S 


6979.0 


< C.2 


5361.0 


7059.0 


1242C.C 


127£:.C 


0.97 


1.3 


37.1 


2205.0 


< 0.2 


17872.C 


2244.4 


20116.0 


19676. C 


1.35 


1.6 


45.1 


5755. C 


< 0.2 


57C?.0 


5E03.1 


11512.0 


n22T.C 


1.77 


2.7 


97.3 


2445. C 


< 0.2 


160S4.0 


2546.8 


1663C-.C 


18355.C 


2.27 


2.9 


96.3 


2792. C 


< 0.2 


152E2-C 


2895.5 


16177.0 


18443.0 


1.51 


5.1 


18=. 1 


3766.0 


< 0.2 


13743.0 


3977.7 


17720,0 


18005.0 


2.01 


4.2 


13£.0 


32^8.0 


-^ 0.2 


9181.0 


3392.2 


12573.0 


1279:-,!: 


1.67 


4.6 


455.7 


10763.0 


-< 0.2 


29029,0 


11244.9 


40273.0 


40090.0 


3.36 


7.0 


15.9 


6347.0 


< 0.2 


4232.0 


6373.3 


10605.0 


10224. 


1.11 


1.7 


43.9 


5634.0 


< 0.2 


18Q23.0 


56S0.7 


23703 . C 


233-^. C 


0.39 


19.6 


51.1 


8715.6 


1113.7 


18157.5 


1184.7 


195i2.2 


4139;.! 


0.22 


9.7 


65.0 


6185.4 


1608.0 


25931.1 


1883. 


27614.1 


32C3'.2 


2.18 


2.4 


38.9 


4673.0 


< C.2 


6948.0 


4716.4 


11&6..,4 


11C2-.C 


2.27 


4.8 


204.1 


12903.0 


< 0.2 


766.0 


13114.1 


138SC.1 


1405C-.0 


1.76 


2.4 


56.0 


8178.0 


. C.2 


4787.0 


B23E.2 


13027.2 


137E7.C 


2.57 


3.6 


99.0 


B767.0 


^ 0.2 


4004.0 


6672 . 2 


12876.2 


12440.0 


1.57 


2.0 


67.7 


8360.0 


< 0.2 


5201.0 


8431.2 


13632.2 


14507.0 


2.76 


4.4 


187.4 


74S4.0 


< 0.2 


5652.0 


7678.6 


13330.6 


13895.0 


3.03 


11.3 


220.8 


7365.0 


< 0.2 


6034 . 


76C:.1 


1363,. 1 


13357.: 


1.35 


2.3 


64.9 


7997.0 


< 0.2 


4961,0 


8065.5 


13026.5 


13757.: 


0.78 


1.4 


21.0 


1370.0 


< 0.2 


10723.0 


1393.2 


12116.2 


127S7.0 


3.25 


3.2 


26.2 


4544.0 


< 0.2 


13148.0 


4576.7 


1772-. 7 


175CS,0 


0.58 


< 0.2 


18,3 


3539.2 


1238.7 


1813S.4 


1257.8 


19396,2 


2212C.0 


0.02 


< 0.2 


67.6 


B101.6 


1679.6 


26577.2 


1747.6 


26324.6 


37539.2 


0.03 


< 0.2 


27.9 


8315.7 


1239.5 


22122.9 


1247.7 


23392.6 


29:26.5 


0.05 


0.9 


55.5 


9328.0 


2262.0 


29733.0 


2318.5 


32051.5 


45122,2 


0.02 


O.B 


54.7 


4854.6 


1908.4 


29462.4 


1964.0 


31426.4 


29462.4 


2.25 


3.4 


16.4 


3899.0 


< 0.2 


6191.0 


10112.0 


3921.0 


10922,C 


0.26 


3.1 


52. 9 


5546.0 


< 0.2 


7423,0 


13025.3 


5602.3 


13967.0 



< Lower than detection limit 
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TABLE 2.4.5 (Cont'd): Distribution of Iron Among Geocherical Forms 
(ug/9 Dry Weight ) 



Location 


Station 


1W 


F1 


F2 


F3 


F4 


Residual 


1W-F4 


Sur 


Tctcl 


Torontc Eastern 


2C3£ 


0.26 


2.7 


11,6 


7067. 


< 0.2 


9731. C 


7081.6 


16812,6 


1 70C2 . C 


Waterfront 


20£- 


0.23 


1.0 


109.9 


3878.0 


< 0.2 


11411.0 


39E9.1 


1S40:.1 


15277.0 




20E2 


0.S7 


1.1 


29.4 


1893.0 


< 0.2 


13374.0 


1924 . 


15296. C 


15677.0 




20S3 


0.57 


1.6 


29.7 


2195.0 


< 0.2 


15945.0 


2230.8 


18175,6 


18452. C 




20&1. 


0.58 


0.8 


29.1 


1797.0 


< 0.2 


16045,0 


1827.5 


17872.5 


17445.: 




20B5 


0.32 


1.6 


53,4 


5271.0 


< 0.2 


12849,0 


5326.3 


1S175.3 


1£.i?.: 




2101 


0.26 


< 0.2 


14,1 


2009.0 


■< 0,2 


15849.0 


2023.3 


17872.3 


i7oc;.c 




2102 


0.45 


1.7 


13.7 


1616.0 


< 0,2 


16088. C 


1631.8 


17715.6 


i8Sg:.c 




2103 


0.5B 


0.4 


18.4 


1750.0 


< 0.2 


15951.0 


1769.3 


17720.3 


16505,0 


Frenchman Bay 


2091 


1.77 


7.1 


139.3 


20446.0 


< 0.2 


6734.0 


20594 . 1 


27328.1 


2779:. . r 




2092 


2.23 


2.9 


87.4 


8599.0 


< 0.2 


17250.0 


8691.5 


25941.5 


2365 L..G 




205i 


Z-28 


2.9 


105.4 


6210.0 


< 0.2 


40893.0 


6320.6 


47213.6 


4665 :.£• 




209^ 


1.01 


7,4 


116.3 


15691.0 


< 0.2 


1602.0 


15815.7 


17417.7 


ircc2,c 




20= i 


1.26 


7.6 


143. C 


11713.0 


< 0.2 


6155. C 


11B6H.9 


18C23.? 


i77t..: 


St. Cleir Pivf 


oei7 


1.34 


1.2 


3C,2 


306S.8 


527.7 


106E2.1 


56:, 4 


11242.5 


1452:.* 




003^ 


0,09 


1.0 


35.1 


5325.8 


361,5 


10555.8 


397.7 


10953.5 


14315. i 




0061 


0.31 


0,6 


28. D 


39e:.6 


474,6 


10717. G 


503,5 


1122C.5 


153::.^ 




0065 


0.29 


2.8 


211.3 


5687.5 


796.3 


14462.5 


1010.6 


15473.1 


17712.5 




006c 


1.25 


2.9 


76,4 


4396.6 


659.5 


12274.4 


740.1 


13014.5 


152C5.6 




006 r 


< 0,02 


1.1 


10,5 


2104.0 


341.9 


5523.0 


353,5 


5S76.5 


- 




OOfeE 


0.41 


3.1 


285,7 


3454.0 


62E.C 


10205. C 


917.3 


11122,3 


15C72.C 




0069 


0.23 


2.8 


106.5 


7242.0 


340,8 


6248.0 


450.4 


6696. 4 


187i..c: 


Niagara River 


OIB 


11.43 


< 0.2 


678. J 


9302.4 


736.4 


26356.8 


1426.4 


27783.2 


49322.; 




0126 


15. 3C' 


< 0.2 


47.6 


378-. 8 


29E.1 


1395t.4 


361.2 


14317.6 


19J-C:.,2 




012^ 


< 0.02 


< 0,2 


66.4 


7134.4 


844.5 


21985.6 


911.1 


22856.7 


329C5.t 




OHS 


< 0.02 


< 0.2 


19.6 


2776,1 


422.5 


18527,5 


442.2 


18965.7 


2426:. r 




OiSd 


3.S£ 


< 0.2 


217.1 


6976 , E 


600.8 


20542.8 


821.9 


21364.7 


30426.6 




0157 


2.95 


< 0,2 


258.3 


7931.0 


725.1 


2S551.6 


966.6 


29538.2 


39541.7 




0160 


1.07 


< 0.2 


71.1 


319S.3 


319.8 


2238E . 1 


392.2 


22780.3 


29085. 3 




0183 


t 0.02 


< 0.2 


196.5 


11934.0 


1211.8 


33415.2 


1408.4 


34 £23. 6 


48195.: 




01£h 


10. 7B 


< 0.2 


182,5 


5909.2 


521.4 


18422.8 


714.9 


19137.7 


30154.3 


St. Marys River 


00-^ 


0.14 


0.7 


328.9 


1412.0 


516.6 


29274,0 


846.3 


30120,3 


27035.4 




CO'' 5 


0.4C 


< 0.2 


524.8 


4496.2 


1249.5 


25614,8 


1774,9 


273S9.6 


2773E.5 




00-6 


0.46 


13.5 


757.8 


12552.3 


1720.1 


122036.3 


2491.9 


124528.1 


174337.5 




00i7 


0.27 


3.0 


568.6 


7315.0 


1064.0 


51038.8 


1635.8 


52674.6 


71321.3 




OOfcE 


0.40 


13.6 


1002.0 


10821.6 


1442.9 


165330.0 


2456.9 


16776E.9 


19535C.C 




00i5 


0.10 


0.3 


589.7 


5241.6 


2506.1 


27027. C 


3096.2 


30123.2 


61425. C 




0050 


0.06 


0.6 


181.6 


2402,8 


530.9 


13970.0 


715.1 


14683.1 


16205,2 




0051 


0.09 


0.7 


85.7 


2760.7 


537.6 


15401.6 


624.2 


16026.0 


16854.8 


St. Lawrence River 


0356 


< 0.02 


8.5 


28.7 


1704.8 


145.5 


29452 . 5 


182.8 


29635.3 


1995? 4 




035' 


< 0.02 


2,0 


7.1 


2729,2 


270.4 


12635.0 


279.5 


12914.5 


18695.8 




035E 


< 0.02 


1.2 


17,0 


5341.6 


582.7 


20638.0 


601. C 


21239,0 


23673.0 




0359 


< 0.02 


0.9 


12.3 


3537,4 


1225.4 


16530.8 


1238.6 


17769.4 


19652.0 




0360 


0.05 


0.9 


62.0 


7264.0 


1180.4 


24175.5 


1243.3 


25418.8 


56093.0 




< Lower 


than detection limit 
















- No da 


ta 
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TABLE 2.i.6: Distribution of Kanganese Among GeocheniicaL Forms 
(US'S Dry Weigfit) 



Location 


Stat ion 


IW 


Fl 


F2 


F3 


F4 


Residual 


iw.f4 


Su-i 


Tots: 


Windermere Basin 


20S6 


1.S6Q 


2.78 


176.60 


276.40 


30.83 


51.500 


468.47 


539.97 


54C.5 




2087 


1.870 


10. U 


26*.. 40 


271.64 


36.63 


7.30 


584.66 


591.96 


612.3 




2088 


1.650 


14.2; 


229.70 


227.33 


67.05 


47.00 


540.22 


587.22 


560.9 




2065 


1.870 


16.33 


334.40 


210.00 


127.72 


14.90 


690.32 


705.22 


735.5 




20?C 


3.79: 


11.67 


315.20 


272.02 


81.71 


23.30 


6B4.39 


707.69 


bZl.'c 


Ojtside Hamilton 


2096 


3.67C 


e.69 


207.60 


211.33 


19.33 


40.80 


450.62 


491.42 


495. C 


Harbo^jr 


20S7 


31.550 


25.05 


346.20 


208.40 


31.1.1 


9.90 


646.61 


656.51 


60C.E 




209E 


7. 420 


13.61 


329.00 


341.10 


18,90 


6.50 


710.03 


716.53 


760.9 




2D?; 


V, .1-: 


12.6- 


233.3: 


3S~.23 


15.71 


15, o: 


657.02 


672.02 


651 , ; 




2T00 


16.700 


14.15 


262.50 


260.05 


25.00 


23.00 


578.40 


601.40 


617.9 


Humber Bay 


2113 


1.167 


136.35 


165.67 


561.46 


114.14 


728.05 


982.60 


1710,85 


ICE'.r 




2115 


0.170 


143.08 


172.01 


831.93 


96.46 


723.42 


1243.65 


1967.07 


1146.6 




211E 


0.212 


10S.70 


110.49 


326.55 


72.47 


494.31 


618.43 


1112.73 


S54.5 




2330 


1.910 


2.36 


23.33 


201.10 


14.16 


179.00 


242.66 


421.86 


397.5 




2331 


1.31C 


2.97 


23.10 


205.01 


15.75 


173.00 


248.14 


421.14 


443,4 




233i 


0.850 


4.C3 


22.28 


136.43 


9.90 


12e.0O 


173.^9 


299,49 


3C5 .5 




2335 


1.900 


2.77 


15.08 


137.33 


11.46 


2C".c: 


16S.5- 


369.54 


354.9 




2334 


7.420 


7.22 


150.40 


179.7C 


8.9- 


73.20 


353. 6S 


426.86 


440.6 




2337 


3.760 


3.25 


106.20 


117.07 


63. 6C 


106.90 


293. BE 


400. 7E 


427.7 




2339 


16.6:C 


3.74 


180.30 


216,91 


16.31 


18.30 


439,66 


455.16 


421,0 




234 C 


5.570 


5.68 


139.90 


187.33 


6.6C 


78.50 


347.08 


425.58 


460.9 




2367 


4.500 


7.70 


66.58 


216.41 


40.98 


192.50 


336.17 


530.67 


509.8 




236S 


2. 220 


1.32 


20.63 


254.00 


23.43 


184.00 


301.60 


485-60 


500.2 




2369 


C.5CC 


2.0- 


1,6' 


172.72 


14, 4£ 


115.50 


191.55 


307. 05 


289.5 




237D 


1.2S-. 


62.71 


117.60 


442.47 


31.65 


378.01 


655,91 


1033.91 


661,9 




2371 


0.42E 


65.02 


111.44 


411.28 


87.54 


355.94 


695.70 


1051.64 


80^.9 


Toronto Harbour- 


1346 


2.660 


1.41 


12.26 


117.01 


9,06 


269.80 


142.40 


412.20 


389.7 




1352 


3.770 


6. OS 


163.30 


207,50 


10.50 


62.60 


391.15 


453.75 


489. 




13S- 


2.52C 


2.70 


ZZ,91 


188.22 


11,45 


205.20 


227.80 


433.00 


400.9 




1357 


2.720 


3. IE 


24.02 


137.70 


13.00 


252.60 


160.62 


433.22 


407.9 




1362 


3.200 


2.73 


15.76 


191.10 


11.12 


216.30 


227.91 


444.21 


467.3 




1365 


1.800 


6.69 


175.80 


225.71 


15.75 


60.50 


425.75 


486-25 


530.9 




1366 


3.670 


5.19 


140.50 


218.90 


13.26 


271.60 


381.52 


653.12 


670. V 




1371 


4.120 


2.B1 


19.72 


165.79 


10.81 


262.90 


203.25 


466.15 


435,5 




1375 


4.090 


1.63 


15.75 


89.72 


8.01 


357.40 


119.20 


476.60 


500.9 




1379 


4.100 


6.75 


32.77 


161.60 


12.09 


353.70 


217.31 


571,01 


602.3 


East «eadl«nd 


2108 


2.275 


47.46 


116.65 


190.16 


55.13 


205.34 


411.68 


617.02 


554.3 




2277 


1.976 


73.39 


162.78 


486.00 


72.61 


472.34 


796.75 


1269.08 


776.6 




2280 


1.789 


51.20 


94.28 


525.54 


46,77 


313.85 


719.58 


1033,43 


720.2 




2284 


3.801 


1'S.84 


215.36 


579.19 


116.93 


584.63 


1031.12 


U-5.75 


85^.7 




2373 


0.285 


118.53 


123.57 


488.97 


91.91 


491 . 78 


823.27 


1315.05 


726.5 


Ashbridges Bay 


203^1 


2.400 


1.15 


7.42 


64. 9C 


7.96 


347.80 


83.83 


431.63 


479.2 




2036 


5.010 


3.75 


40.01 


258.01 


10.03 


192.20 


316.81 


509.01 


535,2 
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TABLE 2.4.6 (Com'd}: D'S'"ibw!ion of Hanganese Among Geoctiemical Forms 
Cug/g Dry Weight) 



Location 


Station 


[U 


fl 


F2 


F3 


F4 


Residual 


lu-r; 


Sur:' 


T&tE. 


Toronto Eastern 


203 B 


3.000 


1.00 


6.02 


39.90 


7.92 


292.70 


57.84 


35C.54 


337.0 


Waterfront 


2061 


0.34G 


0.79 


49.14 


71.44 


13.41 


443.00 


135.12 


57E.12 


602.4 




2062 


5.7ZG 


1.35 


22.02 


102.33 


5.50 


320.20 


136.92 


457,12 


477.7 




20S3 


4.320 


1.27 


34.29 


112.92 


6.27 


328.40 


159.07 


467.47 


SIC. 9 




20S- 


1.1D0 


1,04 


35.26 


124.72 


6.27 


326.00 


168.39 


494.39 


52V.. 4 




2085 


0.34G 


2.11 


58.42 


206.21 


11.93 


267.00 


279.01 


546.01 


57>.? 




2101 


3.000 


0.B9 


32.92 


70.30 


9.12 


369.80 


116.23 


486.03 


502. C 




2102 


< 0.010 


1.09 


21.95 


88.87 


9.55 


350.90 


121.46 


472.36 


43C-C 




2103 


7.310 


5.71 


J4.7D 


104.47 


19.12 


391.60 


171.31 


562.91 


590.8 


Frenchmar, Bey 


2091 


1.800 


1.29 


291.40 


195.00 


17.14 


30.70 


506.63 


537.33 


580.9 




2092 


0.810 


12.67 


48.88 


229.01 


12.67 


144.40 


504. Oi. 


448.4^ 


4£2.? 




2095 


1.100 


9.62 


90.00 


287.70 


15.02 


145.70 


403.44 


549. U 


S3:.c 




209m 


3.730 


1.22 


131.70 


300.00 


12.17 


16.90 


448.82 


465.72 


470.5 




2095 


3.700 


1.54 


82.66 


266.02 


17.87 


178.20 


371.79 


549. 9y 


513.3 


St. Ctsir River 


0017 


< C.CiC 


6.3C 


23.19 


IBS. 02 


16.32 


92.03 


233. £3 


325.87 


246.5 




00J4 


6.8S3 


6.17 


52.70 


191.78 


13.18 


96.90 


270.71 


367.62 


25E.1 




006~ 


< O.OIC 


2.56 


67.01 


234.31 


15. 7C 


102.54 


319.61 


422.15 


211.3 




0065 


0.618 


24.03 


48.59 


275.19 


24.69 


142.21 


373.13 


515.34 


276.3 




0066 


< 0.010 


27.52 


64.94 


268.14 


25.67 


107.16 


386.28 


493.4:, 


23:. e 




006"- 


0.868 


0.52 


47.19 


94.39 


7.78 


44.70 


ISC. 74 


195.4- 


- 




006£ 


< 0.010 


7.15 


38.69 


127.65 


14.66 


76.13 


188.16 


264.28 


27-. C 




0069 


< 0.010 


67.33 


84.67 


1151.08 


22.07 


53.24 


1325.16 


1378.40 


1272.3 


Nisgare Rive'- 


0113 


21.89? 


190.46 


242.30 


409.46 


30.24 


358.75 


894. 3£ 


1253.11 


825.6 




0126 


2.6^1 


1.99 


61.44 


156,71 


9.95 


190.28 


232.76 


423.05 


44C.C 




0127 


1.019 


45.36 


205.61 


36C.34 


35.19 


346.57 


647.52 


99,. oa 


690,1 




0K6 


< 0.010 


11.22 


107.83 


220.77 


20.40 


209.11 


36C.23 


569.33 


473.1 




0156 


0.581 


69.87 


121.34 


262.96 


22.16 


309.91 


476.91 


786.63 


449.6 




0157 


0.680 


97.54 


182,76 


382.46 


30.03 


518.50 


693.47 


1211.97 


5ES.0 




0160 


< 0.010 


6.81 


21,91 


143.77 


12.99 


432.46 


187.48 


619.94 


373.1 




0183 


0.164 


38.42 


158.73 


554.37 


37.91 


512,25 


789.62 


1301.86 


672. C 




0184 


0.174 


4.23 


79.43 


234,05 


19.93 


291.43 


337.81 


629.24 


542.3 


St. Marys River 


004^ 


1.567 


19.27 


20.90 


42.98 


12.75 


666.98 


97.46 


764,45 


421.9 




00,5 


0.450 


21.86 


45.90 


63.07 


30.91 


836.75 


162.18 


998.93 


395. S 




0046 


2.929 


188.03 


155.62 


432.26 


137.24 


7424.14 


916.09 


8340.22 


534.6 




0047 


2.095 


121.59 


77.93 


167.47 


56.37 


2465.01 


425.46 


2890.47 


1C3C.S 




004S 


6.573 


311.64 


281.12 


722.89 


130.12 


9132.46 


1452.34 


10584.80 


25£3 . £ 




0049 


1.278 


289.72 


232.05 


346.06 


110.52 


836.97 


979.62 


1816.60 


1621. t 




0050 


< 0.010 


48.60 


170.79 


108.33 


14.15 


303.53 


341.89 


645.41 


447. C 




0051 


< 0.010 


14.56 


109.76 


113.98 


13.51 


328.21 


251.81 


580.03 


363.3 


St. Lawrence River 


0356 


< 0.010 


26.70 


23.82 


81.63 


3.84 


331.33 


135.99 


467.32 


247.4 




0357 


< 0.010 


10.85 


121.31 


189.62 


11.17 


520.34 


332.97 


853.31 


422.0 




0356 


< 0.010 


12.97 


80.19 


283.90 


18.87 


689.8.. 


395.93 


1085.77 


398.2 




0359 


0.069 


11.22 


136.02 


291.27 


37.68 


352.73 


476.26 


828.99 


343.3 




0360 


0.363 


57.20 


105.13 


345.27 


40.45 


458.64 


548.41 


1007.05 


559.6 




< Lower than detection 


t imit 
















- No 


data 
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TABLE 2.4.7: Distr 


ibiition of 


Arsenic Among Geo 


chemical 


Forms 












(ug/g 


Dfy Weight) 






















Location 


Station 




IW 




f1 


F2 


F3 


F4 


Residusl 


IU-F4 


SuJT- 


Tola! 


Hjiiiber Bay 


2113 




0.012 


< 


0.01 


0,21 


7.96 


0.17 


4.87 


6.37 


13,2- 


13, 2t 




2115 


< 


0.0C1 




0.09 


0.34 


9,71 


O.IB 


2.44 


10.32 


12,76 


14.5; 




2118 




O.OOE 


< 


0.01 


0.19 


6,55 


0.12 


2.66 


6.87 


9.54 


7,4C 




2370 




0.005 




O.Oi 


0.29 


6.90 


0.10 


1.62 


7.35 


8.97 


8.26 




2571 




0.013 




0.05 


0.Z4 


5.04 


0.10 


3,40 


5.43 


6.63 


6,55 


East headlerid 


21 OS 




0.016 




0.0* 


0.11 


2.62 


0,09 


2.71 


3.05 


5.76 


6.00 




2277 




0.008 




0.C2 


0.26 


6.93 


0.19 


3.78 


7.40 


11.18 


11.62 




2280 




o.ou 




0.05 


0.23 


6.03 


0,14 


2.75 


6.46 


9,21 


5.31 




2264 




o.ou 




0.05 


0.45 


16.25 


0.40 


6.41 


17.17 


23.58 


22.13 




2373 




0.015 




0.03 


o.u 


3.04 


0,11 


4.25 


3.33 


7,5S 


5.9" 


St. Clair River 


0017 




0.003 


< 


0.01 


COS 


1.80 


< 0.01 


2.83 


1.91 


4.74 


4,31 




0034 




0.003 


< 


0.01 


0.09 


2.53 


< 0.01 


2.39 


2,64 


5.03 


4,99 




006- 




D.Oit 




0.02 


D.G3 


2.52 


< CCl 


2.3: 


2,59 


4.E£ 


5.C; 




0065 




0.033 


< 


0.01 


0.09 


3.9: 


0.24 


2.6? 


4.26 


6,83 


5.85 




0066 




0.004 


< 


C.01 


0.15 


4.40 


< 0.01 


2.47 


4.57 


7,04 


i.tt 




0067 


< 


0.001 


< 


0,01 


0.03 


1.97 


< 0.01 


1.84 


2.02 


3,86 


• 




006S 




0.0:3 


*: 


0.01 


0.31 


3.45 


t O.Cl 


1.96 


3.76 


5,75 


5.c; 




0069 


< 


C.001 


< 


0.01 


0.16 


4. £3 


< C.C1 


2.27 


5.01 


7.2£ 


6.8; 


Niasaft ftivc- 


0113 


< 


0.001 




0.05 


C.61 


6.07 


0.09 


5,61 


6.81 


12.42 


16.9- 




Q12t 


< 


0.001 


< 


0.01 


< 0.01 


1.68 


<: 0.01 


1.6S 


1.71 


3.35 


3.5- 




0127 


< 


0.001 


< 


0.01 


0.11 


4.33 


0.10 


3.75 


4.6C 


8.35 


9.47 




oue 


< 


0.001 


< 


0.01 


0.05 


1.56 


0.04 


3.19 


1.66 


4.86 


5.07 




01S6 


< 


0.001 


< 


0.01 


0.11 


4.32 


< 0.01 


3,27 


4.45 


7.71 


7.42 




■0157 


< 


C.OOl 


< 


0.01 


0.20 


5.33 


0.05 


3.66 


5.59 


9.24 


E.95 




0160 


< 


0.001 


< 


0.01 


0.02 


1.27 


0.02 


1.31 


1.32 


2.63 


i.ftf. 




OISJ 


< 


0.001 


< 


0.01 


0.12 


5.59 


0.11 


5.52 


5.83 


11.35 


8.61 




OISh 


< 


0.001 


< 


0.01 


0.04 


3.3£ 


0.03 


3.15 


3.46 


6.61 


5.6- 


St. Karys Rive'' 


0044 




0.002 


< 


0.01 


0.33 


3.0E 


0.11 


0.01 


3.53 


3.55 


4.16 




0045 




0.007 


< 


0.01 


0.17 


2.67 


0.35 


4.17 


3.42 


7.59 


6.72 




0046 




0.005 




0.09 


1.95 


18.92 


0.53 


6.14 


21.51 


27.64 


34.26 




0047 




0.003 




0.07 


1.45 


11,50 


0.27 


4.46 


13.29 


17.74 


16,44 




00-S 


< 


0.001 




0.26 


2.55 


34.67 


0.66 


17.92 


38.16 


56.07 


56,91 




0049 




0.015 


< 


0.01 


0,22 


4.52 


0.43 


6.39 


5.19 


11.58 


15,03 




0050 


< 


0.001 


< 


0.01 


0.04 


1.11 


0.06 


1.55 


1.22 


2.77 


2,8- 




0051 


< 


0.001 


< 


0.01 


0,03 


1.02 


0,03 


1.69 


1.09 


2.77 


2.ze 


St. LBMrence River 


0356 




0.004 


< 


0.01 


0.05 


1.22 


< 0.01 


0.35 


1.29 


1,64 


1.77 




0357 




0.005 


< 


0.01 


O.05 


1.24 


< 0.01 


0.3S 


1.31 


1.69 


1.26 




0356 




0.010 


< 


0.01 


0.07 


3.04 


0.02 


0.93 


3.15 


4,09 


2.99 




035? 




0.025 




0.02 


0.06 


1.76 


0.13 


1.06 


1.99 


3.07 


2.44 




0360 




0.009 


< 


0.01 


0.09 


4.94 


0.05 


1.71 


5.C9 


6.81 


£.55 



Lower than detection limit 
NO data 
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geochemical phases. Total is the total metal based on a bulk 
analysis and which theoreticaly is equal to the Suir. Where 
the results for the Sum and Total metal are net similar the 
data are unreliable and shculci be interpreted with caution. 

3.0 BIOLOGICAL RESULTS 



The benthic invertebrate san^ples were collected wiih a 
23 X 23 cm Ponar crab sar.pler and sieved throuch a US # 3C 
mesh. In the laboratory the organisms were hand-picked and 
cleaned under running water. The organisir.s were blotted dry 
and then subsampled into three portions for identification, 
metal analysis, and PCb/pesticides analysis. 

3.1 Metal Analysis 



Analyses were cs'-ried out for cadmium, copper, iron, lead, 
manganese, zinc, mercury and arsenic on the benthic samples. 
Mercury analysis consisted of digesting the organisir.s in a 
sulphuric acid - potassium permanganate solut^c and 
determinations of mercury concentrat iors were maoe by 
automated stannous chloride reduction and cold vapour atomic 
absorption spectrophotometry (AAS). The other metals were 
analysed by digesting the organisms in nitric acid-perchloric 
acid solution and chemical determinations were made by flame 
AAS. 

3.2 PCBs and Pesticides Analysis 

The frozen samples were homogenized and digested for 12 hours 
in concentrated hydrochloric acid at 25°C. The digest was 
then extracted with a methylene chloride/hexane mixture. The 
extract was neutralized with sodium bicarbonate, dried by 
filtering though anhydrous sodium sulphate and evaporated. 



46 



The residue was placed in a clean-up column with 5 g of 
lOD/200 mesh Florisil. The colurtr, was eluted successively 
with hexane, 25% methylene chloride/hexane and methylene 
chloride to obtain values for the PCBs and organochlorine 
pesticides. The compounds determined in each of the three 
fractions are shown below. 

I - Hexane fraction: PCBs, HCB, Heptachlor, Aldrin, 

p,p'-DDE, Kirex 

II - 25'c Methylene chloride/hexa-^e fraction: 

alpha-chlordane 
gamma-chlordane 
o.p'-DDT, p,p'-DDD, p,p'-DDT. 

III - Methylene chloride fraction: Heptachlor epoxide, 

alpha-endosulfan , beta-endosulfan, 
dieldrin, endrin. 

All fractions were evaporated to near dryness and made up to 5 

ml. in iso-octane. Each fraction was analyzed by a "Varian 

Vista 6000" gas chromatograph interfaced to a "Vista 402" 
chromatography data system. 
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TASLE 3.1: Metal Analysis of Biota {01 igochaetes) 

<ug/g Wet Weight, not corrected for gut content) 



Location Station Repl icate Cactnium Copper Iron Lead Hanganese Mercury Zinc £ Aih 

Windermere Basin 20E9 

2O90 

Outside Hamilton ?097 A < 0.1 7.0 360.0 < 0.4 6.0 0.021 3i..O 2.71 

Harbojr 



A 


< 0.1 


4.0 


200.0 * 0.4 


4.0 


0.C15 


2i.O 


1.06 


E 


< 0.1 


6.0 


260.0 * 0.4 


5.0 


O.OU 


2E.C 


0.78 


A 


< 0.1 


7.0 


360. Q < 0.4 


6.0 


0.021 


34.0 


0.3£ 



Munber Bay 



Toronto Harbo-^ 



2113 


A 


2115 


A 


2118 


A 


2330 


A 




B 


2331 


A 


2334 


A 




E 


2335 


A 


2369 


A 




B 


237C 


A 


2371 


A 


1346 


A 




6 


1352 


A 




e 


1354 


A 




B 


^m7 


A 




B 


136£ 


A 




B 


1365 


A 




B 


1366 


A 


1371 


A 




B 


1579 


A 




e 



0.1 


4.1 


241.0 




2.0 


5.3 


0,031 


21.0 


1.9? 


0.1 


3.8 


115,0 


< 


1,0 


3.1 


0.021 


14.0 


0.86 


0.1 


6.1 


27',. 




2.0 


4.7 


O.OiS 


37. C 


1.66 


0.1 


s.o 


190.0 


< 


0.4 


2.0 


0.031 


87.0 


0.56 


0.1 


6.0 


190.0 


< 


0.4 


4.C 


0.028 


23.0 


0.66 


0.1 


4.0 


230.0 


< 


0,4 


2.0 


0.019 


23.0 


0.6S 


0.1 


3.0 


18C.0 


< 


0.4 


4.0 


0.023 


25. C 


0.35 


0.1 


4.C 


26D.0 


< 


0.4 


t.c 


C.C3i 


24.: 


C.55 


0.1 


13.0 


760.0 


< 


0.4 


15.0 


0.055 


65.0 


0.76 


0.1 


3.0 


145.0 


< 


0.4 


2.0 


O.OU 


14.0 


1.03 


0.1 


4.0 


250.0 


< 


0.4 


3.0 


0.013 


17.0 


1.03 


0,1 


3.7 


i&:.o 


< 


1,0 


4.3 


C.02£ 


17,0 


1.13 


0.1 


3.5 


181.0 




2.0 


4.1 


0.022 


31.0 


1.12 


0.1 


4.0 


30C.0 


< 


0.4 


3.0 


0.032 


32.0 


^.t7 


0.1 


4.0 


260. 


< 


0.4 


3.0 


0,042 


30.0 


0,75 


0.1 


5.0 


270.0 


< 


0.4 


3.0 


0.O42 


32.0 


0,78 


0.1 


9.0 


440.0 


< 


0.4 


7.0 


0.046 


35.0 


0,90 


0.1 


e.o 


510.0 




11.0 


3.0 


0.06£ 


45.0 


1.90 


0.1 


6.C 


44C.e 




8.C 


3.0 


0.056 


33. C 


1.9C 


C.I 


5.0 


540.0 




3.0 


7.0 


0.036 


28.0 


1.90 


0.1 


6.0 


530. 




4.0 


5.0 


0.032 


30.0 


1.90 


0.1 


8.0 


790.0 




9.0 


7.0 


0.066 


36.0 


1.90 


0.1 


11.0 


900.0 




8.0 


8.0 


0.0S4 


47.0 


1.90 


0.1 


4.0 


320.0 




1.3 


4.0 


0.04 J 


36.0 


0.72 


0.1 


6.0 


560.0 




1.0 


8.0 


0.061 


40.0 


1.24 


0.1 


8.0 


400.0 




2.0 


3.0 


0.047 


45.0 


1.86 


0.1 


11.0 


500.0 




7.0 


5.0 


0.O47 


37.0 


1.54 


0.1 


14.0 


640,0 




7.0 


6.C 


0.056 


38.0 


1.35 


0.1 


5.0 


170.0 


< 


0.4 


2.0 


0.041 


31.0 


1.86 


0.1 


7.0 


140,0 


< 


0.4 


2.0 


0.048 


30.0 


1.79 



Nc Data 

Lower than detection limit 

Results estimated 
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TABLE 3.1 tcont'd): 



Metal Analysis of Biota (01 igochaetes) 

(ug/s Wet Weight, not corrected for gut content) 



locatior! 


Station Replicate 


Cadmiuir. 


Copper 


Iron 


Lead 


Manganese 


Mercury 


Zirtc 


S Ash 


East Headlard 


21DS 


A 




0.2 


8.e 


75B.0 


4.0 


18. B 


0.036 


6.0 


11.77 




2277 


A 




0.2 


12.4 


376.0 


4.0 


9.0 


0.068 


2.0 


2.06 




2283 


A 




0.2 


11.2 


629.0 


5.0 


10.3 


0.065 


3.0 


2.40 




225i 


A 


< 


0.1 


9.0 


405.0 


5.0 


4.7 


0.081 


2.0 


1.80 




2373 


A 


< 


0.1 


4.9 


171.0 


6.0 


4.6 


0,044 


5.0 


1.92 


Ashbridges flay 


203^ 


A 


< 


0.1 


6.0 


990.0 


< 0.4 


13.0 


0.030 


38.0 


2.27 


Toronto Eastern 


2101 


A 


< 


0.1 


2.0 


200.0 


< 0.4 


3.0 


0.019 


20.0 


1.41 


Uaterfront 




b 


t 


0.1 


3.D 


120.0 


< 0.4 


1.0 


0.020 


23.0 


0.93 




21D2 


A 


< 


0.1 


12.0 


390.0 


< 0.4 


3.0 


0.058 


33.0 


2.24 




21C3 


A 


< 


0.1 


S.D 


160.0 


< 0.4 


1.0 


0.0'S 


19,0 


1.36 






B 


< 


0.1 


2.0 


1SQ.0 


< 0.4 


1,0 


0.013 


1E.0 


1.36 




20S2 


A 


< 


0.1 


7.0 


710.0 


< 0.4 


8,0 


0.035 


33.0 


2.30 






E 


< 


C.I 


6.0 


36D.D 


<- 0.4 


4.C 


C.C37 


41.0 


3.42 




2083 


A 


< 


0.1 


J.O 


400.0 


< 0.4 


7.0 


0.020 


7.0 


2.66 






B 


< 


C.l 


5.0 


50C.C 


< 0.4 


8.0 


0.034 


13. C 


2.66 



St, CLai r Rive- 
Hiagars Kiver 

St. Marys River 



0066 



< 0.1 



1.6 



157.0 < 1.0 



3.2 



St. Laurence River 



13.0 



2.71 



0113 


A 


< 


C.l 


8.8 


1640.0 


10.0 


24.6 


0.044 


45.0 


1.64 


0157 


A 


< 


C.l 


2.8 


223.0 


< 


1,0 


3.0 


■ 


27.0 


2.71 


016C- 


A 


< 


0.1 


2,1 


330.0 


< 


1.0 


5.2 


- 


21.0 


2.71 


0183 


A 


< 


0.1 


3.7 


387.0 


< 


l.G 


8.4 


• 


29.0 


2.71 


0045 


A 


< 


0.1 


3-6 


223.0 


< 


1.0 


7.0 


o.oei 


21.0 


1.21 


0046 


A 


< 


c.l 


4.2 


324. C 


€ 


1.0 


5.6 


0.053 


20.0 


1.25 


0047 


A 


< 


0.1 


2.0 


227.0 


< 


1.0 


3.0 


o.on 


18.0 


1.21 


0048 


A 


< 


0.1 


J.O 


272.0 




2.0 


3.6 


0.006 


19.0 


0.92 


0050 


A 




0.2 


2.4 


68C.0 


< 


1.0 


35.8 


0.0C2 


31.0 


1.17 


0051 


A 




0.4 


1.4 


558.0 


< 


1.0 


19.9 


0.005 


26.0 


1.17 


0356 


A 


< 


0.1 


23.4 


60.0 


< 


1.0 


6.8 


0.043 


16.0 


5.15 




E 


< 


0.1 


22.7 


60.0 


< 


1.0 


7,1 


0.053 


16.0 


5.15 


0357 


A 


< 


0.1 


1.2 


112.0 


< 


1.0 


4.8 


- 


22.0 


1.99 


0360 


A 


< 


0.1 


2.8 


994.0 


< 


1.0 


22.9 


- 


12.0 


1.84 



- No Data 

< Lower than detection Umft 
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TABLE 3.2: PCBs and Pesticides Analysis oi Biota (01 igochaetes) 
Cug/g Wet Weish:, not corrected for gut content) 



Locatie'- 



StEt ion RepS icate Aldrin 



A-BKC B-BHC G-BHC Chlordane Dieidrin Endo- End:- 
Hexachloro- Hexachloro- Lindane sutfan sulfar 

cyclohexsne cyclohexane I li 



E-;:- 



Windermere Basin 


2089 


A 


< 


0.002 


< 0.002 


< 


0.002 


< 


0.002 


< 


0.002 


< 


0.01 


< 


0.01 


< 


0.01 


< 0.: 






B 


< 


0.002 


< 0.002 


< 


0.002 


< 


0.002 




0.002 


< 


0.01 


< 


0.01 


< 


C.Oi 


<■ : . c ■ 




2090 


A 


< 


o.oca 


O.OOi. 


< 


0.002 


< 


0.002 


< 


0.002 


< 


0.01 


< 


0.C1 


< 


C.D^ 


< c.i 






B 


K 


o.oc: 


0.003 


< 


0.002 


< 


0.002 


< 


0.002 


< 


0.01 


< 


0.C1 


< 


CO' 


■:C, 1 


Outside Hami (ton 


2097 


A 




0.003 


0.005 


< 


0.002 


< 


0,002 


< 


0.002 


< 


0.01 


< 


0.01 


< 


0.01 


< t.c.-. 


Herbo-- 




B 




0.002 


0.006 


< 


0.002 


< 


0.002 


€ 


O.O02 


< 


0.01 


< 


0,01 


< 


C.OI 


* t.'- 


Humber Bay 


2330 


A 




0.008 


0.002 


< 


0.002 


< 


0.002 




0.037 


< 


0.01 


< 


0.01 


< 


O.PI 


< r.""' 






B 




O.ODi 


0.03- 


< 


0.002 


< 


0.002 




0.033 


< 


0.01 


< 


0.01 


< 


0.0» 


< r .- ■ 




2331 






0.007 


0.D02 


< 


0.002 


< 


0.002 




0.020 


< 


0.01 


< 


0.01 


< 


0.01 


< ^■■-' 




233^ 






o.oa; 


CODS 


< 


o.oc: 


< 


C.Cii 


< 


0.002 


< 


0.01 


< 


0.01 


< 


0.01 


< C.Cl 










o.d:3 


0.005 


< 


0.002 


< 


. 002 




0.017 


< 


0.01 


< 


O.Ol 


< 


C.Cl 


< i. 




233; 






O.DCE 


0.006 


< 


0.002 


< 


0.OC2 


< 


O.oc; 


< 


0.01 


<: 


0.01 


< 


0.01 


< c: 




236? 






0.CC5 


< 0.0C2 


< 


0.002 


< 


o.ori 




O.C06 


< 


0.0" 


< 


0,01 


< 


CO' 


< \ ^' 










0.004 


0.002 


< 


0.002 


< 


0.002 




0.012 


< 


0.01 


< 


0.01 


< 


0.01 


< t.v 


Toronto Harbcu'- 


13^6 






0.006 


< 0.002 




0.004 


< 


0.002 




O.Oli 


< 


0.01 


< 


0.01 


< 


C.Cl 


< ' , -' " 










0.006 


0.002 


< 


0.002 


< 


0.0C2 




D.019 


< 


0.01 


< 


0.01 


< 


C.OI 


< C." 




1352 






O.OOi 


O.0C5 


< 


O.OCZ 


< 


0.002 




0.016 


< 


0.01 


< 


0.01 


< 


0.01 


< c; 










o.oo-. 


0.003 


< 


0.0C2 




0.003 




0.006 


< 


0.01 


< 


0.01 


< 


0,01 


< £.'■ 




1354 




< 


0.002 


0.003 


< 


0.O02 




0.011 




0.013 


< 


0.01 


< 


0.01 


< 


C.Di 


< c: 








< 


0.002 


D.0D2 


< 


0.002 




0.012 


< 


0.002 


< 


0.01 


< 


0.01 


< 


O.Cl 


< c.:- 




1357 




< 


0.002 


< 0.002 


< 


0.002 


< 


0.002 


< 


0.022 


< 


0.01 


< 


O.Cl 


< 


0.01 


<; c: 








< 


o.ocr 


< 0.002 


< 


O.OCZ 


< 


0.002 


< 


0.002 


< 


0.01 


< 


0.01 


< 


O.Cl 


* r . ' ■ 




1362 




< 


0.002 


0.003 


< 


0.0C2 




0.009 




0.015 


<. 


0.01 


< 


0.01 


< 


0.01 


< c: 








< 


0.002 


0.0C2 


< 


0.002 




0.015 




0.012 


< 


0.01 


< 


0.01 


< 


0.01 


■= !.:• 




13t5 






0.OG3 


. 003 


< 


0.002 


< 


0.002 




0.009 


< 


0.01 


< 


0.01 


< 


G.Ol 


< c... 










0.005 


0.002 


< 


0.002 


< 


0.002 




0.015 


< 


0.01 


< 


0.01 


< 


0.01 


*t.;- 




1366 






0.007 


0.0C3 


< 


0.0C2 


< 


0.002 




0.025 


< 


0.01 


<. 


0.01 


< 


C.OI 


< :.■■ 










0.002 


0.003 


< 


0.002 


< 


0.002 


< 


0.002 


< 


0.01 


< 


0.01 


< 


0.01 


< c.c 




1371 




< 


0.002 


< 0.002 


< 


0.002 


< 


0.002 


< 


0.002 


< 


0.01 


< 


0.01 


< 


0.01 


< c: 








< 


0.002 


< 0.002 


< 


0.002 


< 


0.002 


< 


0.002 


< 


0.01 


< 


0.01 


< 


0.01 


< o.c 




1379 




< 


0.002 


0.003 


< 


0.002 


^ 


0.002 




O.OOi 


< 


0.01 


< 


0.01 


< 


0.01 


< c: 








< 


0.002 


0.003 


< 


0.002 


< 


0.002 




0.006 


< 


0.01 


< 


0.01 


< 


0.01 


< c.:- 



Ashbridges Bsv 203i 



< 0.002 



< 0.002 



< 0.002 < 0.002 < 0.002 < 0.01 < 0.01 < CC « '.:' 



Toronto Eastern 


2101 


A 


< 0.002 


0.004 


< 0.002 


< 


0.002 


< 0.002 


< 0.01 


< 0.01 


< O.Cl 


< c: 


Waterfront 




B 


< 0.002 


0.004 


< 0.002 


< 


0.002 


< 0.002 


< 0.01 


< 0.01 


< 0.01 


< o.c 




2102 


A 


< 0.O02 


0.008 


< 0.002 


< 


0.002 


< 0.002 


< 0.01 


< 0.01 


< 0.01 


^ c.c 






B 


< 0.002 


0.003 


< 0.002 


< 


0.002 


•c D.oc: 


< 0.01 


< 0.01 


< 0.01 


< o.c 




2103 


A 


0.031 


0.005 


< 0.002 


< 


O.002 


< 0.002 


< 0.01 


< 0.01 


<: 0.01 


< c: 






B 


0.032 


0.005 


< 0.002 


< 


0.002 


< 0.002 


<: 0.01 


< 0.01 


<■ 0.01 


< o.c 




2082 


A 


* 0.002 


< 0.0D2 


< 0.002 


< 


0.002 


< 0.002 


< 0.01 


< 0.01 


< 0.01 


< c.c 






B 


< 0.002 


< 0.002 


< 0.002 


< 


0.002 


< 0.002 


< 0.01 


< 0.01 


< O.Ol 


< c: 




2083 


A 


< 0.002 


< 0.002 


< 0.002 


< 


0.002 


< 0.002 


< 0.01 


< 0.01 


* 0.01 


< o.c 



< Lower than detection limit 
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TABLE 3.2 (cont'd): 



PCBs and Pesticides Analysis of Biota <0[igochaetes) 
Cug/s Wet Weight, ^°^ corrected for gut content) 



Location Station 


Replicate 


Hepta- 


Hepia- 


Mi rex 


OP -DDT 


PCB 


PP-DDO 


Pp-DDE Pt=-DC" 


H>; 








chlor- 


ehlqr 






Total 






CMCT 








epoxide 














bcr:c- 


Windertnere Basin 


2089 


A 


* 0.01 


< 0,002 


< 0.002 


< 0.01 


0.260 


< 0.002 


0.013 < O.Cl 


:G.c:: 






E 


< 0.01 


< 0.002 


<■ C.0C2 


< 0.01 


0.260 


< 0.002 


O.OOS < C.Cl 


T • ' 




209D 


A 


< 0.01 


0.002 


< 0.002 


< 0.01 


0.160 


< 0.002 


0.011 < CO' 


cr- 






B 


< 0.01 


0.002 


< 0.002 


< 0.01 


0,250 


< 0.0G2 


0.016 < 0.01 


c.c'- 


Outside Hami Uon 


2097 


A 


< 0.01 


0.003 


< O.OOZ 


< 0.01 


0.250 


< 0.002 


0.029 < 0.01 


D.c::- 


Marbour 




i 


< 0.01 


0.0C2 


< 0.002 


< 0.01 


C.310 


< 0.002 


C.C36 < O.C 


c.:. 


Humber Bay 


233C 


A 


< O.Dl 


0.003 


< 0.002 


< 0.01 


0.220 


0.026 


0.029 « O.ti 


O.C ' 






e 


< 0.01 


< 0.002 


< 0.OO2 


< O.01 


0.290 


0.005 


0.0'ii * u.Oi 


C. t ', 




2J31 


A 


< O.Oi 


0.003 


< 0,002 


< 0.01 


0.280 


O.OU 


0.020 < C.Cl 


r f ■ - 




233- 


A 


< C.Cl 


O.OOi 


< 0.002 


< C.Cl 


0.260 


< 0.002 


CC20 < c.:* 


t.-"' 






B 


< 0.01 


O.OOi 


< O.O02 


< 0.01 


0.270 


O.OIB 


0.020 < 0.01 


cc:" 




2335 


A 


< 0.01 


O.OOu 


< o.o:2 


< 0.01 


0.600 


< 0.002 


0.051 < 0.01 


0.;.. 




2359 


A 


<: 0.01 


* 0.002 


< 0.002 


< 0.01 


0.220 


* 0.002 


O.OU < o.c: 


O.Cli 






E 


< O.C*, 


0.002 


< 0.002 


-5 C.C* 


C.39? 


< 0.002 


0.O20 < C.01 


r ■ • . 


Toronto «arbOw.r 


13^6 


A 


< 0.01 


O.OOi. 


< 0.0C2 


< 0.01 


0.2!0 


< 0.0C2 


< 0.002 < O.Cl 


c . r ' 






B 


< C.C' 


e.ooi 


< 0.0C5 


< 0.01 


0.250 


< C.0C2 


< 0.0C2 * c.c: 


c.r. 




1352 


A 


< 0.01 


o.pr3 


•c 0,CC2 


< 0.01 


0.220 


< 0.002 


< 0.002 * C.Cl 


O.C. - 






B 


< 0.01 


0.003 


< 0.002 


< 0.01 


0,190 


* C.002 


< 0.002 < O.Cl 


c.c:- 




1354 


A 


< 0.01 


0.009 


< 0.002 


< 0.01 


O.UO 


< 0.002 


< C.D02 t 0.01 


< c.c;: 






S 


< 0.01 


0.015 


< 0.002 


* 0.01 


0.220 


< 0.002 


< 0.002 < C.Cl 


* c . C '. . 




13r 


A 


< 0.0- 


< 0.0C2 


< 0.002 


< 0.C1 


cue 


< 0,002 


0,0C7 < C.Cl 


c.:.. 






e 


< 0.01 


0.002 


< G.002 


< 0.01 


0.190 


< 0.002 


0.013 < 0.01 


d.cc; 




1362 


A 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


O.OEO 


0.011 


< 0.002 < 0.01 


c.y.i 






B 


< 0.01 


< 0.002 


c O.0C2 


< 0.01 


0.100 


C.OIC 


< 0.002 < C.C1 


< C.C" 




1365 


A 


< 0.01 


0.003 


■= 0.002 


< 0.01 


O.IBO 


0.023 


•c 0.002 < 0.01 


0.0- : 






5 


< 0.01 


0.002 


< 0.002 


< 0.01 


O.IBO 


0.015 


< 0,002 ■= O.Cl 


o.c:- 




136i 


A 


< 0.01 


0.003 


< 0.002 


< 0.01 


0.320 


0.032 


< 0.002 < 0.01 


O.C-- 






B 


< 0.01 


< 0.002 


* O.0O2 


•<: 0.01 


0.130 


0.008 


< 0.002 < 0.0! 


c.oc:- 




1371 


A 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


< 0.040 


< 0.002 


< 0.002 < O.C) 


< G.:;: 






6 


< 0.01 


<■ 0.002 


< 0,002 


< O.Cl 


< D.OiC 


< 0.002 


< 0.002 < 0.01 


* c.r:r 




1375 


A 


< 0.01 


< 0,002 


< 0,0j2 


< O.Cl 


0.050 


< 0.002 


< 0.0Q2 < C.Ol 


c.c:- 






B 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


< 0.040 


< 0.002 


< 0.002 < 0.01 


o.c:' 


Asnbrioges Ba>' 


2054 


A 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


0.110 


< 0.0C2 


< 0.002 -. C.Cl 


c — 


Toronto Eastern 


2101 


A 


< 0.01 


< 0.OQ2 


< 0.002 


< 0.01 


0.060 


< 0.002 


< 0.002 c 0.01 


G.C7C 


iiaterf ront 




B 


< 0.01 


< 0.002 


< O.0D2 


< 0.01 


•c O.O40 


< 0.002 


< 0.002 < 0.01 


< ccc; 




2102 


A 


< 0.01 


< 0.002 


< 0,DC2 


< O.Dl 


0.020 


< 0.002 


< 0.002 < C.Cl 


t.:-i 






e 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


0.070 


< 0.002 


< 0.002 < 0.01 


O.C-"4 




2103 


A 


< 0.01 


0.026 


< 0.002 


< 0.01 


0.230 


* 0.002 


< 0.002 < 0.01 


o,ci; 






B 


■c 0.01 


0.023 


< 0.002 


< 0.01 


0.240 


<: 0.002 


< 0.002 < CC1 


0.C1C 




Z0S2 


A 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


< 0.002 


* 0.002 


c 0.002 < 0.01 


< 0.0C2 






B 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


< 0.002 


< 0.002 


< 0.O02 < 0.01 


< o.oc: 




2083 


A 


< 0.01 


< 0.002 


< 0.002 


< 0.01 


<; 0.002 


< 0.002 


< 0,002 < 0.01 


< c.oc; 



< Lower than detection limit 
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APPENDIX I 



Analytical Detection Limits for Metals in Sediment and Biota 
~ Units: ug/g 





Bulk 
Sediment 
(Dry Weight) 


Geocherrical Forms 
(Dry Weight) 


Biota 
(Wet weight) 


Cu 


2.0 


0.1 


0.4 


Cr 


2,0 


— 


— 


Hg 


0.01 


— 


D.0D5 


Cd 


0.20 


0.05 


0,1 


Fe 


20.0 


0.2 


0.4 


Pb 


2.0 


O.i 


1.0 


Zn 


2.D 


0.05 


0.2 


As 


0.03 


0.01 


0.001 


kr, 


2.0 


0.1 


0.20 



— No Analysis Done 

NOTE: In some tables the detection limits appear 
higher than are listed in this table. This 
is due to a small sample size. 
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APPENDIX II 

Analytical Detection Limits for Organic Contaminants in Sediment 

and Biota Units: ug/g 





Bulk Sediment 
(Dry Weight) 


Biota 
(Wet Weight) 


Aldrin 


0.001 


0.002 


A-BHC Hexachlorocylohexane 


0.001 


0.002 


B-BHC 


0.001 


0.002 


G-BHC 


0.001 


. 002 


A Chlordane 


0.002 


0.010 


G Chlordc^e 


O.O02 


0.010 


Dieldrin 


0.002 


0.010 


OKDT Kethoxychlor 


0.005 


— 


Endosulfan I ; 


0.002 


0.010 


Endosulfart II 


O.OOi 


0.010 


Endrin 


0.004 


O.CiC 


Endosulfan Sulphate 


0.004 


— 


Heptachlor epoxide 


0.001 


0.010 


Heptach ;cr 


0.001 


0.002 


Mirex 


0.005 


0.0G2 


Dxychlordare 


0.002 


— 


OP-DDT 


0.002 


0.010 


PCB 


0.020 


0.04Q 


PP ODD 


0.005 


0.002 


PP DDE 


0.001 


0.002 


PP DDT 


0.005 


0.010 


Hexachlorobenzene 


0,001 


0.002 



— No Analysis Done 

NOTE: In some tables the detection limits appear higher than are 
listed in this table. This is due to a small sample 
size . 

- 54 - 



Tl.) 
.lb/ 



